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Fig. 1.—Common Air Pump, Fig. 2.—Valve (full size). Fig. 3.—Mechanical Valve i 

Solid Platon. Fig, 6.—Double Exhaust Pump. Fig. 7. 

Fig. lo.— Sutton’ b Mercury Pump. Fig. 11.— 


Fig. 8. 


ercury Pump. Fig. 9.—Springle'a Pump. 


imm t»;^M(Mifieaitron’<tfe'ferad 8 “ 0 'f Mawson and Swan's Operator. 
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Air Pumps and their Construction. 
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[Work—October 24,183]. 


must be paid to the quality of the silk ; in 
fact, no portion of the work must be per¬ 
formed carelessly, for in vacuum apparatus 
most certainly the strength of the instru¬ 
ment is only equal to its weakest point. 

The action will be easily seen when 
vacuum is made in the barrel; the air in 
the receiver expands and passes under the 

As soon as the piston returns and the 

pressure is greater than in the receiver, the I be used until the receiver is so far exhausted 
silk is forced on the disc, and the return of that the rarefied air can no longer open the 
air is prevented. . ■ _ outer valve, d. The piston, e, is now forced 

fusions.—Thirdly, the piston. This, as down ; but as the barrel is so much smaller 
years in electric lighting made and applied in the ordinary pump, is than b, the residual air can be correspond- 
and other departments of physical experi- very inefficient, as when the air in the ingly compressed, and a portion forced out. 
ment and investigation have rendered air vessel is reduced to a given rarity and flows When raised, there will be a comparative 
pumps of the highest efficiency an absolute into the barrel, it cannot be compressed vacuum left, into which some of the residual 
necessity. It is the purpose of the writer sufficiently to overcome the pressure of the air can be pumped until the atmosphere in 
to offer such observations as will help tlie outside atmosphere, and so cannot force c becomes so dense that the air from the 
amateur to succeed in his various opera- \ open the outer valve. large barrel can no longer force open the 

fcions. Improved Piston. —But there is another valve, c. The piston in c is now- forced 

Vacuums Unknown, —It may be taken for method _ which _ may he adopted, and the down, and compresses the atmosphere so 
granted that to produce an absolute vacuum wonder is that it is not always used, as the much that it i3 equal to overcoming the 
is an impossibility as far as our efforts are valve is mechanical, and independent of the resistance at valve d, and is again raised, 
concerned, for if even all air and vapour of pressure of the atmosphere. forming a vacuum. This process goes on, 

water could be extracted from a containing Fig. 3 is a sectional diagram. The under working the alternate barrels until the 
vessel, it is highly probable that vapours side of the piston, a, is faced with a disc of atmosphere becomes so rarefied that no 
would be thrown off from the material of rubber, b. The rod attached to this is a further exhaustion can take place, which 
which the vessel was made. , hollow tube, £ ; c is a disc of brass in which will be much more complete than by 

Still, though an absolute vacuum may be 1 are drilled four or five holes, as at G. To the ordinary method. In the construction 

impossible, yet air, etc., may be reduced to ; this disc is securely fastened the rod, D, of a pump on this plan, the one point to be 

such tenuity as to prevent the passage of small enough to work in the tube carrying remembered is that the smaller the area, of 
electricity; for it is a misconception to the piston. This rod is fastened, to the c is as compared with B, the better, whilst 

suppose that a perfect vacuum is needed in cross-handle, and is £ in. longer than the an obvious advantage will he gained by 

anelectrical vacuum tube; a certain quan- tube in which it works. making c as longas possible. The longer it 

tity of attenuated matter is necessary to We will suppose the piston is at its lowest is the more air it contains; the smaller in 
render the energy visible. point. In pressing it down_ the disc has the bore it is the smaller will be the amount 

Kinds of Air Pump. —Air pumps may be been forced away from the piston, and the of residual air left in it when the piston 
broadly divided into two classes : First, air in the barrel has escaped through the is forced down. 

those in which a cylinder and piston are pin-holes and by the hollow piston-rod. As A convenient, and at the same time a 
used; and secondly, those in which the soon as the handle is drawn up, the disc beds workable, size would be large barrel2 in. 

falling of a fluid is made to entangle por- on the rubber sole of the piston and con- diameter by 6 in. high ; the smaller, | in. by 

tions of air. neetion with the outer atmosphere is cut 12 in. high. 

Piston and Barrel Pumps. —Of these off. In the vacuum thus formed the air By this means, when b has exhausted the 

there are various kinds : such as the single- rushes in from the vessel, and the action is receiver to a point where the residual air 
action barrel {Fig. 1). This, if carefully repeated. This is a very great improve- could no longer overcome the outer valve, 
made, is fairly efficient. ment over the ordinary method, in which , it can be further compressed sixteen times. 

Joints. —The three points to pay especial there is always a residuum of vapour which as the areaof c is only T V that of B, and thus- 
attention to are : first, joints. To make 1 cannot be compressed sufficiently to over- the rarefaction can be further carried on. 
good joints with solder may seem very 1 come the pressure of the external atmo- Mercury Pump. —- Besides the various 
simple, but where air pumps are concerned 1 sphere. . > modifications of the barrel and piston 

it is really not so. I have known days spent Double Stroke, —The barrel and piston described, there is another class of apparatus 
by professional workmen—and they, too, may be modified in various ways: such as in which the piston is a stream, either of 
makers of scientific instruments—in the a double stroke, in which the valve leading ’ mercury or water. As the piston is always 
endeavour to find a leak, and, after all, were from the receiver is placed midway between moving in one direction, the difficulty aris- 
baffled. The plan the writer has adopted the extreme ends of the barrel (Fig. 4), by ing from the incompressible residuum found 
is to place the parts under water and force which means exhaustion is produced at in the barrel of the best model we have 
air into them. A leak is shown by a bubble, each stroke. At B, b\ are stuffing-boxes, described is done away with. There is no 
Another point to attend to is to boil the through which the piston works. At e, c, d,, valve to open, and the vacuum can be carried 

work in water in which soda has been are silk valves. < on until an electric spark will not pass. 

dissolved. If any kind of soldering fluid is Solid Piston. —Fig. 5 is_ a modification of Of mercury pumps there are various types, 

employed, and a portion is left in any crack , this plan, only here is a piston one-half the though they all start from the same central 

or crevice, it will be sure, to corrode, and length of the barrel. By this means .the idea. i _ 

eventually make a leak probable. valve, e, is dispensed with. In all other Sprinyles Pump—Simple 1 attern.—Lne 

Valves. —Secondly, valves. The holes respects it is similar to Fig. 4, though one most generally known is the 1 Spring!e 
should not be larger than will admit a dress perhaps it is needless to say that its action Figs. 7, 9, and 11 are various modifications, 
pin ; indeed, it may be said the smaller they is not so rapid. There is also a further' Fig. 7 is the most simple. It consists or a 
are the better. O 11 the edge there must be well-known method, viz., the pump with glass tube of small bore, ana 40 m. long, 
no burr or sharpness that can, by possibility, two vertical barrels and pistons worked by One end opens into a funnel; about l in. 
cut the silk. A general idea of a valve is given rack and pinion action. _ from this, a tube is placed at right angles, 

in Fig. 2. The tube, a, is turned down, and a ; Improved Double. Piston. —Fig. 6 is an This is also bent at right angles, so tha 1 a 

A disc, c, instrument I have designed, being amodifi- outer end is parallel with the main tube. 

1 in. thick, is carefully soldered on the end ; cation of one designed some years since by To the short tube is attached the vesse o 
this is under-cut as shown. In the centre a a Mr. Turton, which, as far as I am aware, be exhausted. Mercury is pen red into the 
line hole is drilled. The end of the disc has never been taken up in a commercial funnel, which must be kept iuii. « 
must be made perfectly true, without the way, or received the attention it has de- flows it forces the air before it, ea 

suspicion of hollowness; too much attention served. We have seen already that the one partial vacuum. Ihe air in . 

cannot be paid to this, as if the silk does not great drawback in the ordinary pump is expands, and entering the tube, a poiuon 

lie perfectly close to the disc it cannot be that the residual portion of air becomes so of it is forced onwards. _ - p , 

rarefied ultimately that it cannot be com- carried onwards, resulting in a very perfect 

■essed sufficiently to overcome the pressure vacuum, Fig. 9 is another rorm. ihe vessel 

When this con- to be exhausted is attached to the stem A. 

Perfect Pattern.—In Fig. 1X we have the 
same instrument expanded to its perfect; 


By the 

difficulty 


arrangement here shown this 
is minimised to a large extent. 
The barrel, b, is in communication with the 
receiver, and the small barrel, c, communi¬ 
cates with b. At a and c are valves which 
open into the respective barrels, and at d 
one for the expulsion of the air. The action 
is as follows ; Let the piston of c be raised 

to its full height. The piston of B is now to 


4 I If PUMPS ANT) T HEIR 


BY 0 . B. 


InTKOOUCTIOH— VACUUMS UNKNOWN—KlNOS OF 

Ant Pumc—Piston and Barred Pumps— 
.To i nts—Valves— PrsTONS— Improved Piston 
—Double Stlsoke—Solid Piston—Improved 

Double Piston—Mercury Pump—Springle’s 
P uMp—P erfect Pattern—Geisslkr’s Pump— 
Sutton's Pumt—Water Aspirators—Maw- 
son and Swan’s Modification in Brass. 


a 


silk. 


Introduction .—The advances which have 


been mat Le in late 


in which the 1 soon as 

on the rubber sole of the piston and con¬ 
nection with the outer atmosphere is cut 

Pumps .—Of these off. In the vacuum thus formed the air 

- rushes in from the vessel, and the action is 
carefully repeated. This 13 a very great improve¬ 
ment over the ordinary method, in which 

there is 


receiver to 

could no 


ii: 


.screw thread is chased on it at b. 


pump is 
ecomes so 


of it is 


air-tight. Two sides of the disc must now 
be cut away, as shown at d. The edges must 1 pi 

be carefully smoothed and a strip of oiled of the outer atmosphere. 

the end and dition is obtained no further exhaustion can 

Due attention ] take place 
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silk, a r, must be drawn over 
carefully tied, as shown. 


Stage Perspective. 
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form, which yields the most perfect results I last, when, with both taps closed and the I anyone to attempt to make one, unless it 
attainable. bottle raised, the bulb fills with mercury, were for the love of making, which is an 

The tube, t, should be about 50 in. long, we know the exhaustion is complete, instinct with all true amateurs. 

| in. bore ; a is about the same length, and Sutton's—Fig. 10 is an instrument which Modification in Brass,—As, sold by the 
± in. bore. Tubes k, k', are 47 in. long and bears the name of Sutton, which is some- firm mentioned, it is made in glass, though 
| in. bore. At the bencl they are expanded what less complicated than Fig. 11, and at it might easily be made in brass; the extra 

somewhat; with a funnel fused as shown, d the same time all that can he desired in the costand labour would be balanced by its 
is a globe, such as can be procured at most way of efficiency. The illustration will greater strength and non-liability to be 
chemical and laboratory stores, having three almost explain itself. B is a glass tube Broken. 

openings. A tube of fine bore, T V in., is which develops into a bulb. It should The diagram (Fig. 12) will give a correct 

bent as shown, into which is fused the measure not less than 36 in. from the lower idea of its construction, a is a tube „f 
funnel,/ 3 ; p is a short length of tubing bend to the point where the tube, F, joins it. brass into which is soldered the tube, it, 
bent to right angles, and fused into the G is a tube of about f in. bore, terminating which is to be attached to the wntcr-muin. 
globe ; b is the same bore, and 58 in. long, with a funnel, 1. Into this are fused the c is another tube to which the article to be 
In the two funnels,/ 1 and/ 2 , glass stop per s tubes, F and i. The tube, G, is filled with exhausted is attached. At the juncture of 
are ground, or else corks which have been small lumps of pumice-stone or fibres of these tubes, a, a perforated disc is soldered, 
thoroughly soaked in paraffin-wax must be asbestos which have been dipped in to which is joined a tine bore taper tube, k, 
used. The tubes a and K are connected sulphuric acid. This is for the purpose of as shown, d is a tube compoi-bd of two 
by strong indiambber tubing. For this absorbing'any moisture. Each end of the cones joined at their upex and soldered to 
purpose bicycle cement should be used, tube is to be secured by a stopper, either of tube g. e is a tube to which is attached 
Strong tape, with one side dressed with the ground glass, or cork prepared as already the waste-pipe, and is joined to <: at h. a 
cement, must be wound round the tubing : described. The funnel is now filled with and A are joined at <■ 
this will give the necessary resistance to the mercury; a glass vessel is placed so as to produce a vacuum capable of 
pressure of the mercury, k 1 and x must be contain the lower end of the tube. This, column of mercury of nearly the full I j a re¬ 
joined in the same manner. The waste-pipe, too, contains mercury ; by these means the metric height As sold by Messrs. Mawson 
w, must be joined by a short length of tube is securely scaled, c is an iron vessel and Swan, the instrument is much more 
rubber; also the funnel, c\ to the tube, d. with its inside accurately bored and fitted simple than it appears in brass, and quite 
The vessel to he exhausted is attached to with an iron piston. A strong tube of as efficient; but the hints 1 have given are 

Under b must be placed a rubber connects the cylinder to the tube, b. for those who prefer to make their own 
vessel to receive the mercury as it flows. At k a vessel is placed to receive the over- instrument, but are unable to work in glass. 

To use the apparatus, proceed thus : Strong flow mercury. To use the instrument, pro- All the screwed joints in the above in- 
spring clips are placed at c 2 , c 3 , and ck Pour ceed as follows; attach the vessel to be I strum ents must be made air-tight with 
mercury into the funnel c until x is nearly exhausted to the tube, L Force the piston white lead. 

full. Kemove the stopper,/*, also the clip, ! down until the mercury rises in the bulb 

mercury until/ 1 is nearly and fills the tube, j. Now raise the piston 

with the to its original position, when the mercury 

will fall out of the bulb, leaving the bulb 
curing | vacuous, the mercury at the same time 

rising in the bent tube, J, until it balances 

itself to the atmospheric pressure. The ! 

mercury must be allowed to fall in the tube I 

so. as to be just below the point where f We will take a square room first, drawn in 
mercury. joins it. When this point is reached the parallel perspective, supposing the spectator 

As more mercury is poured in the funnel, air rushes in from the vessel to be exhausted, to be standing in front and looking into the 
o, the funnel,/ 2 , will fill, driving all air before filling the bulb, at the same time causing centre of the room. (See Fig. 7.) Thevanish- 
it, when it must be sealed as the other, the mercury to sink in the bent tube, j. ing or points of measurement in this case, on 
The mercury will now fall through the bulb, It may be observed that the bending of this the imaginary horizontal line, u n, are a, «. 
i>, into the tube, B, in the form of drops, tube forms a trap, as, though air can be j The point of sight, c, would be the vanishing 

So much air having been removed from the forced down, it cannot of its own accord j point where all lines must fall into. The line 
Imlb, the air in tlm vessel expands, and again rise up the tube and pass the mercury, d d is the base or commencement of tin; 

fills the bulb. The next fall of mercury seeing its gravity is so much less than the floor; a line drawn from each corner at b, 6, 

forces another portion out. For awhile the metal. When the inrush by the tube, I, has to the vanishing point, c, would give the 

portion of air between each succeeding drop been made, the piston is again pressed base of each side of the room, / // by the 
will form a cushion ; but when the exhaus- down ; the mercury rising above m at once same rule, lines drawn from the top corners, 
tion is complete, the mercury will fall with seals the communication with the vessel to e, e, to the point, c, will give the top of ibe 
a distinct click or knock, showing that there be exhausted, and, filling the bulb, expels sides, or the ceiling lines. Draw lines from 
is no film of air between the separate drops, the air by the tube, j.. This is to be con- the corners, &, 6, to t be points of measnre- 
and that its work is complete; exhaustion tinued until the vessel is exhausted, which | meat, h, k. Where these lines cross, has 
can thus be carried on until the air in the will be manifest when the mercury forced j lines,/, / would come, the two upright line 
vessel to be exhausted is only TouWoWoo of over ceases, to be separated from the pre- forming the further sides of the room. The 
Us original quantity. . ceding portion by a cushion of air, and the top and bottom lines, y, y, complete flint 

(jeisslers.— This (Fig, 8), for complexity, column is continuous. side, or the back wall of the room. Point a 

stands midway between the extremes already For the tube, b, a bore of g in. will be is the spot where the spectator stands. 

described, whilst for efficiency it is all that sufficiently large, whilst for the tubes, j and The reader of these rules will observe 

can bed esi red. D is a shelf for holding a bulb, F, the ordinary barometer tube should be that the points of measurement, nr, a, in ail 
a, with three openings. At b is a funnel with used. By the use of these appliances gases the drawings extend beyond t lie square 

a ground glass tap. At c is a tube with a can be so rarefied in vacuum tubes that the lines of the rules laid down. This brings 
similar appliance. At d is attached a strong electric spark fails to pass, for want of a the scene well within the circle of 60°. It 

ru mer tube m the manner already described, medium dense enough to conduct it, will be seen also that you get greater 

i liei lower end of the tube is joined to ajar Water Aspirators ,—This article could breadth and boldness, ns the top and bottom 

containing mercury, lo work the instru- hardly be considered complete if no refer- lines will not drop or rise too suddenly. 
niGtit, fasten the vessel to be exhausted to ence was made to apparatus in which water When the points, a, a, are brought in closer 
t ie tube, c, and close the tap, k. Open is used in the place of mercury. The prim- to your work, you would see the difference, 
tne tap, H, and raise the bottle, G, until the ciple of construction is similar to those It would dwarf your work. On the other 

mercury nils the bulb as well as the funnel, given. Whilst they are very useful in the hand, the further you keep the points of 

" otiose the tap and replace the bottle laboratory for many purposes where a high measurement, the opposite is gained 
on tne stand ; the mercury will fall in the vacuum is not required, yet for some pur- breadth and boldness. Supposii g you were 

^u je, leaving a vacuum in the bulb.. Open poses they are useless. painting a scene which took up all the 

e tap, k. wnen tne am will rush in from Mawson and Swan’s. —Messrs. Mawson space of the room or stage you were 

vessel ana nil the bulb. Now close and Swan, well-known makers, have intro- painting on, and you could not get your 
. nil the bulb with mercury duced, however, a pattern which is very measurement point on the horizontal line 

• 1 e ., 11 T j 1 , | a ^ in , exhaust it by effective. It is exceedingly simple in con- beyond the square of your scene: place a 

j rtn _ „ bottle. Each time this vs struetion, and, consequently, inexpensive, dot a little above and one a little below the 

P r ion of air is removed, until at J As its price is only 4s., it would hardly pay horizontal line. (See h, h , Fig, 7.) You will 


This will 


quickly 

sustaining a 


the tube, p. 


full. 

c 3 , and pour in 
full, when replace the sto 
mercury flowing round it, thus sealing it. 
Further sealing may be effected by pouri 
water on the top of the mercury. Cl i p c* 


ST AWE PERSPECTIVE, 

BY WILLIAM commitLD. 


water on tne top oi tne mercury, v.f i p c 1 is 
now removed, when the mercury will rise in 

a. leaving a vacuum in the bulb at K k', 
where will accumulate any air which may 

be contained in the 


I NX BRICKS ; THEIR PERSPECTIVE, AND flow 

to Outline them. 


ft 


VIZ, 
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fit well, without 




upper brass of each pair has a pin cast on 
it, which fits into a hole in the cap, aud 
both prevents all danger of turning and 

conducts the 


¥ 


>■ 


in. screws that hold down 




s, and bolt it down : li 


e 




* 


-I 






The 


■ 


reason 




to 


» 


that then the sides 


may in the usual form of construction, be¬ 
tween the cap and brass. We have two 
eastings of iron for each of the two bearings 


is 


1 


i- 






for the 


s can be got square 


■'i 


rr 




#-1 


i 


with the flat sides of the bearings. 


file the 


under 


I 




> 


harder kind of brass. 




1 * 




- <. 


Fig'. 50.—Squaring up Sides of 


Connecting-rod Ends 


upper masses, wmen we 
for turning the round pins, 
each of the four brasses 


iust enuefc 


Iff 


ce^* 'mere is 


upon a 


on under the 


as to bring up their two edges 
flat and smooth, and 




3 ; 


m. 


we 


4 




ake them 


m 


ns to bore 


so 


semi-circular * take the two 


upper 


in the centre 


ones and centre 


a- 


tl 


centre punch and 


dri 


* 




in the lathe and face up the end, 
should bo about two inches 


deep, and en 


# 


in 


-1 


on 


oint to enter the centre 


hole in 


vancing the point till the 


* 


is 


e 


turned is so 


all that this pressure 

^ k ■ r 1 L « 
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Hi 
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tool (see Fig, 47); but if not, two nails, 


into 
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which we left soldered together in pairs, the front of the brasses, and round the comer c, c, vertical; this will make the distances 
the pins being turned and the holes being at the mouth of the hole. In Fig. 5 these a, d, at d, equal. Draw a line with the scriber 

tiled out fairly round. Unfortunately, we corners will be seen dotted ; looking at the point down the centre of the flange at// 
cannot drive them on to a mandrel to turn i crank shaft, where it passes through the to determine the centres of the bolt-holes’ 
them because that would burst them apart; bearings, it is seen reduced from 1 in. to fin. and centre-punch the intersection of this 
we must therefore adopt another method of in diameter ; but shafts of this kind are line with the arcs marked with the lathe 
holding them. Make a chuck of hard wood never cut into by a square corner, but always tool. Looking now at Fig. 61, we have two 
(big. 48), a. ; turn down a pin, or short man- by a little quarter circle, which leaves them little flats on each eye, a , a, b, square with 
drel, c, on which the brasses, E, can fit; much stronger. Now therefore, we must the flange at the other end of the rod ; we 
cut a screw, c, on the end, and fit a nut, D, round the corner of the hole in the brasses need, however, two other guide surfaces (c, c) 
so that the brasses may be pinched between to a little quarter circle of in. radius, before we can attack the octagonal hole for 

the nut and the shoulder of A, and held This done, and the other bearing put on the the brasses, and these surfaces are obtained 

without any tendency to burst asunder the angle-plate and treated in the same way, we bv standing the rod up vertically upon the 
soldered joint. A rather easier way would must re-chnck them in a reversed position so plate and filing the surfaces, c, c, till the rod 
be to cut off the pin, B, where the screw as to face up the other side of the brasses ; stands straight up as tested by the square, 
begins, and, instead of a nut, have a bit of turn them half round on the angle-plate, and When this is done the three surfaces can he 
flat wood to receive the back centre point adjust till the hole in the brasses runs true, used as guides for filing out the octagonal 
and transmit to the bearings the pressure of and the face of the bearing is parallel with holes; distance a to b being in., then the 
the back centre screw ; this does away with the face-plate; then face the brasses and thickness of metal from a, b, ana c to the 

I round the corner with a ^ in. quarter circle adjacent side of the octagon will be I in. 
as before. Now warm the brasses till they In order to mark the lines d d, d d, at right 
come in two, mark them carefully and their angles to the length of the rod, put a bit 
the i bearings, drill the oil hole in the pin, and wood under the end, at d, Fig. 50, so as to 

tap it for the lubricator, when the bearings bring the rod horizontal and level with 
may be laid aside for the present. the plate; then these lines can be marked 

Here it should be remarked that success with a scriber by squaring up from the 
in fitting a bearing of this sort depends plate. Lines e e, e e, too, can be drawn at 
very much on the order in which the several the same time with the scribing block. In 
a, can I operations are performed. Order, or se- filing out these holes the little square file 

■r, | quence, is always of importance, and should will pass through both eyes at once, so that 

be carefully considered before a piece of it must run straight, and the lines d d, e e, 
work is begun. will be marked on the outside of both eyes ; 

The connecting-rod may be undertaken then, by taking j in. in the callipers, and 

next ■ it appears in Figs. 4 and 5, uniting the making that the thickness of the metal in- 

head and the crank, and also in Figs. 12 side each of the little guide surfaces, we can 
to 15 (page 328), where its ends are shown in hardly fail to get out the holes correctly. 
It is much 1 detail; it has been left till now partly be- Lines/,/, can be drawn with the scriber by 

___ cause it is perhaps the most difficult part of means of an ordinary set-square (for draw- 

The caps and the tops our work. The difficulty lies in the neces- ing) of 45°, resting on the face-plate, whilst 
of the pins of the brasses should be marked sity for having the holes through the brasses the rod is packed up level by means of the 
so that the caps may not be exchanged nor at the two ends exactly parallel. Begin by bit of wood. Now take the four little cast- 
turned half round, since, if the hole in the centring the connecting-rod and putting it ings provided for the brasses of this end, 
caps were not absolutely central, they will into the lathe; the forked end will admit and, rubbing their edges upon a file, tin 
not fit both ways. Now, though we have the lathe centre between the forks, and the and join them in pairs with solder. Now 
turned the bands, a, a, true on each side of . carrier can be of the kind used to hold upon take each little couple and rub on a file, so 
the brasses, there is a band in. wide in a square. A sketch of this sort of carrier, as to get up one side true and level from 
the middle which cannot be turned on which any amateur can make for himself, is which to work ; then begin with two oppo- 
account of the pin ; it will, however, he very given at Fig. 49. It is simply formed of site sides of the octagon—say those which lit 

easy to cut this down level with the two two pieces of fiat iron, a, a, a, held together against ee,ee —make these square with the 

ide bands with a little sharp chisel and by two screws, b, b ; c is the connecting-rod first face, parallel with each other, and 

files, and so make the rest of the outer sur- j end, seen in section, and d is the pin of the leave them just so far apart that you can 

face almost as true as if it had all been driver chuck. Having then chucked the almost push the brass into the hole side- 
turned. rod, turn the body, leaving it tapered from ways. Fig. 52 will make this plain. The 

We must now return to the bearings. Fit y rJ in. at the large end to $ in. at the small, brasses being only y®, in. thick, and the top 
on their cans, screwing them firmly down ; and nicely polished with emery-paper, and bottom sides of the octagon a little 
then take the face-plate and angle-plate we Turn up the oblong flange at the large end more, it is possible to try the two first sides 
used for boring the crosshead. If the angle- facing the end square, and scratching upon of the brasses in that way; but as the 
jilatc lias not been moved, it will be in the end surface two short arcs of a circle octagon is not a true one, but somewhat 
exactly the right position for boring the If in. in diameter, on which to mark the elongated, the other six sides being shorter 
bearings, since their centres should be 14 in. centres of the bolt-holes. The only parts than in., we cannot try the other sides of 
high, the same as before ; if the angle-plate now remaining of the large end of idle rod the brasses in, and must trust to careful 
lias been taken off, it can easily be replaced not got up bright are the sides of the end measurement until they will begin to drive 
by means of the same little template (Fig. 49, flange, and these must be filed up with re- in a little way, when the shape of the hole 
page 420). Dolt the bearings upon the angle- fere nee to the small end of the rod. Lay in the rod will get marked on them, and 
date one' at a time, so that their sides shall the rod down on the surface-plate so that it they can be filed accordingly, keeping every 
>c exactly parallel with the face of the plate, rests on the fork at one end, and on the end side square with the first face and niakin 
stan bug up perpendicularly from the top of the flange at the other (see Fig. 50). A sure that they fit tightly so as to require 
of l.iie angle-plate. To test your work, bring is the face-plate, B the rod, and C the square, a little gentle driving to get them in. 
up o. tool and let it touch the circular facing, The edges, c, c, of the end of the rod must be Having fitted the two pairs of qrasses ino> 
on bearing and cap, as it goes round, when filed up square with the small end, but this the forked end of the connecting-rod, uc 
it should touch equally, or nearly so, all can only be done if the depth of both the may proceed to bore the bole, or rather en- 
rouiul. Now bore out the seat for the eyes, d, d, are ecjual. Having tried the sur- large it, to the size for the cross head pin oy 

: take off the cap and try the faces, c, c, with the square, we file little flats means of the & in. fluted reamer, tiegni oy 

The flanges have been fitted to 1 under each eye for the rod to rest on— passing through the holes a small round no, 

the sides of the cap, and the cap has been which little flats will be useful as guides using it very carefully so as not to get tim 
filed to the same thickness as the bearing, , hereafter—and in filing them we may take hole a skew ; enlarge it gradually, stoppin 
therefore the flanges of the brasses should a trifle more off one eye than the other, so as continually to measure wit.i campers ro 
fit the bearing equally well ; they should to bring c and c upright, if it be not so already, the hole to the tbree test surfaces. so on 
require a little gentle rapping to drive them Now file up c, c, making the flange a little as the $ in. reamer wuli enter, use it to 
down into their scat: it would be very bad over §■ in. wide, so as to allow a little for round the hole and measure again, tnen - 
indeed to have them loose. Having got one after correction, but bringing both surfaces rect with the file it ncodjiiL Ut cours > 
pair of brasses down solidly on to their seat, square and parallel; then turn the rod over is very important that ootii sides 
put on the cap and nuts, screw them down, and file two other little surfaces on the fork should bear equally on “. ] 1 . e ,^,; ‘ V 

and bore out tire brasses to ? in. ; face up I oilier sides of the eyes, so as again to bring | pin. To ensure this, tes S ■ - 


the necessity for cutting screw, c, and its nut, 
but it is not so good a plan, because the 
point of the back centre will gradually in 
dent the bit of wood, and 
pressure on the hearing, which may then 
turn round on the pin and require to be 

trued up again. The plan shown at Fig. 48 
will not relax its hold, and, if the cutting 

is carefullv and cautiously done without 

... ^ ■ r i." 

against pin G, the necks, a, ■ 

be turned to exactly one inch in diameter 

the outsides of the flanges, r, c, to 1* in. in 

diameter, and the inside edges of the flanges, 
b, b, can be turned true. In doing these last, 
the cap, f, would be tried on to the turned 
pin, o (see Fig. 48), and the flanges turned 
away till the cap will just go down between 
them when put over the pin. 
easier to tnrntho inside of these flanges true 
than to file them, ' 


gradual i 
diminish 


oi 






cross 
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Washes to 1 in. : 


brasses in- 


it 
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turning a little iron mandrel, about 4 in. of the rod shall be parallel. The bolts to left-hand side surface to it, we must lay the 
long, to the same taper as the reamer, so secure the large end brasses should be of rod on the V’s with the finished side up, and, 
that it will fit into the holes where the pin mild steel, and the nuts should be hardened ; with the scriber, measure from the plate up 
goes (see Fig. 53); then turn a bit at each the holes they fit in should be cleaned out to that surface; then, after turning the rod 
end to, say, S + in.; now pass this mandrel with a i in. taper reamer. The bolts are round, measure up to the second surface to 
into the two Wholes and stand the connecting- shown in the drawing with the heads inside try how much will have to come oft' to bring 
rod up vertically on the face-plate. Now and the nut outside, which looks best, but the rod central; also, whether, when both 
you can measure from the plate up to the necessitates the reamer being put in from these two first surfaces are parallel, square 
simill diameter (1 in.) at each end of the the rod side, which is not very convenient; with the hole, and equally distant from the 
little mandrel to prove whether the mandrel however, the reamer may be put in from centre line of the rod, the fork will measure . 
‘ perfectly parallel with the plate and the cap end, and the bolts may also go H in. from side to side, according to Fig. 8. 
therefore square with the length of the rod. in that way if preferred ; the body of the When all these conditions have been com- 
If not, ease the hole inside with the file, bolts should be turned to fit well into the plied with and the two outer surfaces have 
and round it again with the reamer. The holes. To ensure the holes at both ends been finished, the two inner ones, which 

must finally he worked into exactly of the rod being parallel, and not, as car- embrace the crosshead guide, may be filed 
the right distance so as to make the hole penters would say, “ in winding,” fit two parallel with them, using the callipers to 
about the same size as that in the crosshead; turned rods into the holes, using them as bring them to exactly in. thick. Now 
the pin should, however, fit more easily in winding strips, the cap and brasses of large it will only remain to file up the top and 
the brasses than in the crosshead, in which end being secured by the one bolt first bottom of the fork and round the end, take 
latter it should be driven pretty tight, and fitted. We have already fitted a small out the three pairs of brasses and separate 
further secured with the set-screw. The mandrel to the small end of the rod (see m, them where soldered, and the connecting- 
brasses then being driven into their places Fig. 53) ; the small end of the rod may rod is done at last. 

in each side of the fork, and the hole for the be supported on this by means of the The writer is much afraid lie may have 

pin being finished, we must cut the two two small strips, s, 5 , which are of equal wearied his readers by going into such 

little slots for the cottars or wedges which width; the other end of the rod rests on detail, yet though he is well aware that too 
tighten the brasses. Looking at the section the face-plate. Now, when the larger 'much has been said to please some, yet 
of the crosshead in Fig. 5, the cottars are mandrel, M, is fitted into the brasses at others may still wish for even more par- 

seen cutting into the brasses; this is to keep the large end, it will be easy to see whether ticulars. All directions as to the use of 
them in place, and it would prevent the m is parallel with the plate; if not, the files and other tools will be spared the 
fork end of the connecting-rod from slipping brasses can be slightly twisted on the one readers of these papers, and only those 
sideways. This,however,isalreadyprevented bolt till it is so. When they have been points insisted upon 
in our case by the crosshead fitting between correctly adjusted the bolt may be firmly to prove stumbling-blocks to those who 
the fork, still it may serve to keep the secured and the i in. drill put through the are already fairly proficient in handlin 
brasses in place when the rod is taken oft', cap and brasses to bore the remaining hole tools themselves. Though much time and 
These little holes must be cut by drilling in the rod, then after cleaning it out with space have been given to the connecting-rod, 
from both sides and finished with small the reamer the second bolt may be fitted, the directions given are such as should 
files and much patience. The cottars should We now require a centre at the top of throw light upon fitting in general, and 
be of steel, and may be hardened and spring the cap by which we can turn the whole may be useful even to those who never 

tempered. . rod. This can be found by resting the attempt to make such a thing as a | horse- 

Here I may say that it would be easier, rod on two similar Vs, or angles, standing power steam engine. Having, however, got 
and perhaps as efficient, to insert hard steel on a level surface, on which the rod can be thus far in our work together, we have 
bushes or ferrules in the fork ends, and to turned round. This will be easily under- overcome the most important obstacles, and 
harden the crosshead pin instead of fitting stood by looking at Fig. 54, where the com- both work and description may perhaps 
the brasses and cottars. True, there is no I plete rod is seen lying on two V-pieces; proceed somewhat more quickly from this 
means of taking up wear in that case, but I lines are scribed across the top of the cap | point, 
the movement of this joint is very small, at X, the rod being turned partly round 
anti, if both bushes and pin are hard, the between each line, taking care not to move 
wear will be almost inappreciable; moreover, it endways in the Vs. These V-pieces 
it is always possible to make a new pin and may as well be of wood for this purpose, 
to insert new hard bushes. To fit the fork nailed together and cut out both at once ; 
end this way, we should, have to file out the but a pair of cast-iron ones, carefully made, 
octagonal holes, round, in connection with a are very useful things for centring rods for 
11: in. fluted reamer, using the same preeau- the lathe, etc. Having found the centre, as 

t ions to ensure the hole being square with the nearly as may be, and made a dot with the I “There is nothing new under the sun.” 
rod which have been described when the centre-punch, the rod may be put in the These words are constantly ringing in the 
hole in the brasses was being adjusted, latbe and brought true with the square ears of the designer, and no doubt there is 
The crosshead pin would be made of cast centre, then the rounded edges of the head a great deal of truth contained in them, 
steel, and hardened ; the steel bushes of the rod, brasses, and cap may be turned But I think I may venture to say that, in 
would be bored slightly small, turned on a up and finished, when it only remains to the boxes shown in my illustration, I have 

mandrel, hardened, driven tightly into place, drill a hole for the lubricant, starting from succeeded in producing something that is 
and then ground out by working an iron or the centre hole just found, through cap and new, novel, and useful, 
brass rod with emery and oil through both 1 brass ; enlarge this hole and tap with £ in. Personally I prefer box No. 2 ; but, as 
bushes while in position in the rod end, the thread in the cap, aud it is ready for the | No. 1 may probably be mostly admired, I 
iron or brass rod being turned to exactly lubricator; then the sides of the flanges have considered it best to give them both, 
the same taper as the crosshead pin, can be filed up, and the large end of the Who has not, at some time of removal, 

AVe must now complete the large end of rod is finished. The fork end must now found the inconvenience of packing up the 

the connecting-rod as seen in Figs. 13,14, and be filed up; the four Sat surfaces through small odds and ends—things that seem 

15 (page 328). Unite the two brasses with which the hole for the crosshead pin passes nothing when lying scattered about on 
solder as before described, and file up the end must be accurately at right angles to this tables, shelves, and in cupboards 1 Boxes 
.surfaces parallel with each other ; mark the , hole or the joint cannot work. We can may be provided for the time being, but 
positions for the bolt-holes and bore them ; attain this by using the crosshead pin as a they eventually become as great a nuisance 
make the little oblong cap of steel and bore guide. Observe in Figs, 5 and 8 how the as they were previously an assistance, 
similar boles m it. By means of these bolt- head of the pin abuts against one of the These boxes, then, supply a want in this 
holes, the brasses, with the cap, can be sides of the fork; file that side flat first direction, and they will also be found handy 
secured to the angle-plate on the face-plate and test it as you do so by inserting the as travelling cases. 

or the lathe whilst the hole in the brasses pin with a little red marking under the I have also given illustrations of some 
labored out, laced, and the corners, seen at shoulder; do not be satisfied till the red suitable legs, so that when these boxes t 
rig. 13, rounded. The next operation will marking shows equally all round the hole, folded they can be made to serve as table- 
be to bore the holes for the bolts in the end then you may be sure the first surface is toDs. 

ot the rod; one of these holes may be bored square with the hole, and the other three 

fust and the bolt fitted; but, before we surfaces can be filed parallel with it by 1 these articles. The putting on of the hinges 
nore the other, we must take certain pre- means of callipers. Though, however, the will perhaps be the most tryin 
cautions to ensure it being so placed that first surface may be square with the hole, 
the hole through the brasses at both ends before we proceed to file the second 
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TWO FOLDING BOXES: 

WITH LEGS ADAPTED TO USE AS COM 
BINED TRAVELLING CASE AND TABLE. 

BY J, SCOTT. 


are 




ery little skill is needed for making 


..... r - r -._ T ..^ ...g part, seeing 

that one box has eight pairs, and the other 
six pairs. But it must be remembered that, 


or 
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: 11 were not for tbe.se hinges, we should of Fig. 1 together. It will be found best, I end pieces 2 ft. by 1 ft. 1H in., instead of 
iL-t be able to stow our box away into so think, to hinge two of the narrowest pieces 2 ft oy 11.1 in.; and by fastening one to 
mall a compass. i together first. 'These form one side, which fold over on to the top, and the other to fold 

Thu size 1 have represented Figs. 1 and 2 ; will need to be hinged to the bottom and under the bottom. This will necessitate 
as is 2 ft. square by 1 ft, deep. Of course, j top boards, so that it will fold inward, the top and bottom boards respectively to 
they can be made larger or smaller, and of Then hinge each of the other two narrow i be canted on one of their edges only, 
different proportion ; but I shall only pro- ; pieces in a corresponding position on the Now we come to the legs, by using which 
ed to describe the size I have given. opposite side to the bottom and top. The the box can be made to serve as a table. In 

we require six boards, j two ends will then require to be hinged to Fig. 3 we have four legs, each 27 in. long, 
each 1 ft. wide by 2 ft. long, and one board j the bottom board, to open outward. It will : !£■ in. square at the top, and gradually taper - 
2 ft. square. All these ing down to 1 in. 

boards should be of square at the bottom. 

Four pieces of $ in. 






ce 


For Fig. l, then, 


the same thickness 




stuff. IJ in. wide and 


either A in. or £ in. 

according to the 




15^ in. long. Also four 

pieces of 1 in. stuff, 1! 
in. wide at the centre 
end, and in. at the 
outer end, which are 
fastened to the legs. 

square centre 
blocks should be 1£ in. 

square and in 
The turned piece which 


o 


■ength requir 


ed. 


stl 


The large and side 

boards require canting 
mi the edges all round 
>o that when any two 


i 


f them are placed edge 


i l 


to edge they will stand 

h 

at right angles to each 
other. The other two 
boards should each 
have three of their 
edges cj 

one long edge on each 
f L'ee 


Jb. * 


- 


is joined between the 


se 


two squares may be 
of any length, but I 
should advise 13 in. 


hi. leaving- 


long and 1 in. thick.- 


receive the 


to 


The longest -wooden 


fasten ings. 

Through the four 

boards, which will 


strips are for the top, 


and should overlap 
the legs byabout 1 £ in. 

It will then be found 
that the weight of the 
folded box will be 
sufficient to keep the 

legs from collapsing. 

Perhaps it will be 
said that there is too 
much hingeingoo these 

legs. But, of course, 

in giving publicity to 
the design I do not 
compel the reader to 

ma k e an article accord - 
ingly; and, so that 
it may not be said that 
it is a matter of “ Hob¬ 
son’s choice,” I have 
also given the design 
Fig. 4, which requires 
nine hinges instead of 


form ilie sides of the 


b'vx, holes should b 
bored, large 
-.o admit of the free 


e 




movement oi a 

These holes 

would be best if t boy- 
arc bored on the angle, 

following the hue of 

instead of 








the 




bein 

through. 

When all the boards 
are ready, place them 
in their proper posi¬ 
tion, and mark off 
where the hinges are 
to go. The two top 
pieces should be 
hinged on to the two 

to open out- 

it sides, in 


, / 






m 




tvardn; these 




The longest pieces 
of wood shown in 
Fig. 4 are 30 in. long, 
by l£ in. wide at the 


their turn, should be 


hinged to the bottom 

the box. to shut 

The two re- 


C 


01 


. at the 
The three 
on to which the 


top and 1in 

bottom. 


sides will re¬ 


maining 

quire htngeing on to 

the bottom, to open 

titin(rd The fasten¬ 
ing on of the lock 

r |T T - 

and the placing of the 
rope, require no com¬ 
menting upon. 

Fig. ■> now 


pieces 


table-top rests are 10 

in. long and 13 in. 

wide. The other three 

are 11 in. wide 






pieces 

at the top end and 11 
in. wide at the bottom 

end. 

Box folded 0 f these last three 

should 






i, (rnY { Fig. l.—Method of folding Box (A), Box folded (B), and Box ready for Use (C). Fig. 2 
sul mate ooaicl (A * box ready for Use {BS.and Method of folding Box (C). Fig. 3.— Legs forming Stand for v - 

vanes slightly trom box, folded (A) and unfolded (B). Fig. 4.—Ditto, expanding (A) and folded (B). 

those of Fjff I 

though it is exactly the same size when , be found an easy matter then to fix the two I them to fit nicely 
xmnded. remaining hinges. used as a table support. 

We need two boards, each 2 ft. bug by It will be necessary to have handles fitted The triangular block in 
i ft. 11 in. wide ; two more, each 1 ft. 11 in. 1 to some part of this box. These should be leg will have to be very firmly put on, a* 

ami l U in. wide ; and four, each 2 ft. sunk in the same manner as that adopted a great weight wdl rest on them. 

long by u in. wide. The only parts that in an ordinary travelling trunk, so that they The triangular cen -p , when 

edges on the width of the bottom board, and flat together. The rope will be found folded, come • • 

i he bot I nm edges on the inside of the two sufficient for box No. 1. be found neces^ y ^ ^ 

ciids. The top edges of these ends wM each Box No. 2 may be made exactly 2 ft. inside edges The thickness oi all tne 

need a lock. ‘ 1 square each way, by making the four side : used in Fig.4 shou Id be * m. ^ 

ic hiiigoing of these boards will be a pieces, which fold hi together, 12 in. wide Perhaps l thickness of the wood, 

more ** ticklish * lob than in fastening those each, instead of 0 in.; and by making the hinaes on 


19 


be 


pieces 
canted, so as to allow 

to the other parts when 


I * 


the middle of each 




oner 


i 


T 


S3 


L* 
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/ 


formed with six rustic sticks, 


None of them will show them. The same I the superstructure may be so much lighter 

with fixing the hinges on the box. If a little iu wood-and iron-work, and the springs may put together in the form shown in Fig. ] 
judgment is used none of them need be ex- be lighter for heavier loads. _ and being tied with a sort of dried grass, 

posed to the eye. Already anew cab company, with hansoms known to alt gardeners, I believe, as “ bass. 

I have represented them as fastened on two-hundredweight lighter, with room-for There is no attempt made at what I may 
to the surfaces of the wood, so that thereby | three riders on the seat, is being formed. | call “ finish,” but the sticks must be firmly 

This will be an immense advance in economy 
for cab-owners in the wear of their horses and 

harness, and allow cabmen to do quicker 

to their horses or 




>? 


I might indicate the position of them, 
and show in which way the wood is to 
fold. 


I think there is nothing so boring as to work with less fatigue 
read certain statistics, such, for instance, as themselves ; for it must not be supposed 
the number of miles Mr. So-and-so’s bank- that cab-driving is free from fatigue to the 
notes would reach if placed end to end; or men, even in the best weather for such 
the height Mrs. So-and-so’s sovereigns would work. 

attain if placed one above another, but at The only difference in this wheel to ordi- 
the risk of being termed a bore, I will give nary wheels in its make is the double tires 
just one or two statistics of these boxes. with the rubber rings riveted between 
Two hundred and two 4 ft. square and’ them. 

2 ft. deep boxes, standing one above the The spoke-tire is of T-shaped iron, the 
other, would reach as high as the toj> of St. stem of the T being notched into the spokes 
Paul’s—which I have always been given to and riveted there. To this spoke-tire is 
understand is 404 ft high—but when folded clipped the rubber rings of suitable strength 
they would only occupy a space of 4 ft. fora 4cwt. dog-cart, which will eventually 
square by 33 ft. 8 in-, high. | be i cwt. less. A twelve-spoke wheel has 

Again, ninety of them, 2 ft. by 1 ft, filled thirty-six rings. The outer or wearing tire 
with articles, would fill a pantechnicon van is of C iron, the rubber being clipped 
10 ft long by 6 ft. high and 6 ft wide; outer side of the Cl. 

but when compressed together the pile with a hard, light, durable composition 
would be but I ft. high. I give these figures 
to show to what use these boxes may be put 
with advantage. 




to 


The hollow is filled 


tied together at the joints, and the ends or 

the bass can be left either hanging loose or 
tied in a bow. The holder for the flowers 
is a cocoa nut shell, which has been sawn in 
two, so as to leave otic part a sort of cup or 
egg shape; three holes are drilled at equal 
distances round the edge (this can be done 
with a bradawl), and it is su 
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A PATENT RUBBER FELLOE WHEEL 

BY JOHN C: KING. 


About two years ago an article in the 

Saddlers' Gazette , on the use of rubber in- 
carriages, received the tribute of apprecia¬ 
tion by transfer to foreign journals. Here 

is something coachmakers have long sought 

for—a hard-tired, perfectly round-rimmed 
wheel, suspended in rubber, free from con¬ 
tact with the ground. 

A shrewd man of experience remarked 

that “ the merit of using rubber in 
was at present not very great: plastering it 
on the sole of an iron-shod wheel, or wedg¬ 
ing a piece of it between spring and axle— 
the one to wear out quickly as well as aug¬ 
ment draft on good roads ; the other, to 

produce a loose bearing where a tight one 
was wanted.” 

He rode on » vehicle with the rubber pro 
tected by a tire, as illustrated, and further 
remarked—“ Here is successful 




_ ■ 




more pieces of the 

arrangement. 


the tripod with three 


bass, which 

Of course 


completes the 


any small receptacle can be used 




in place of the cocoanut 


shell, but that 




Patent Rubber Felloe Wheel, 


\ 


These tires are 1 in 


. wide on the sole, and 

about | in. deep in the channel. When the 
wheel revolves rapidly the rings are not 
visible. 

They may be placed sideways or end on. 
The above is an illustration of the wheel. 


\ 








A" i 








i* 


m 


genius—ap¬ 
plying rubber in so small a quantity as to be 

economical aud in such a manner as to be 

indestructible, while effecting its purpose of 

from traffic noises (and the 
street dwellers also), and relieving the 

shoulders of the horse from the effects of 

concussion with road obstacles, and, 

above all, saving the rider’s spine, heart, and 

brain from jars incidental to hard-tired 

vehicles.” 

It will be obvious that the rubber rin 

felloe wheel is a spring wheel within a rigid I So very rustic is it, indeed, that it i 

circular hoop, the rings at bottom forming with an apology that I present it to my 

flattened ovals in shape, and at top vertical f el 1 o w-read era; yet in its extreme simplicity 

elongated ovals, as the rings there suspend there is somewhat of a charm, which I need 

the wheel and the superincumbent load, hardly say is greatly enhanced if taste is 

mnnn^iJ 1 • wl *eel sur* displayed in the arrangement of the flowers; perhaps, carries out its rustic appearance 

u licn jj.u < . • P ress 0 rin S s \ w kich, 8-na having recently made one for my own the best, and is very easily obtained. 

^ riJn ri™ t A causes dining-table, which has called forth great In Fig. 2 I feve attempted to show the 

leased CO„mmSi™ 1 f °? Ward ft th ® re ; admiration, I am tempted to hope that a tripod when decorated. The effect can be 

miff diiv.? ™ [i n S 8, A hundred description of it may prove acceptable to hardly more than “suggested” 

that the cvpr roads showed others. _ and white drawing, but I can assure iny 

aspects of coach-makmg, as they and 1 materials used in its construction. ' | in putting one together 
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A RUSTIC FLOWER-HOLDER FOR 

TABLE DECORATION. 

BY OMADAUN. 
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Its Form—A Gipst Tripod—Natural Sticks to 

BE USED—A COOOAWUT SHELL FOR FLOWER- 
’ HOLDER, 
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Tig, 2. 


Flower-holder Complete, with Cocoanut 

Vase in Position. 
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A SIMl’I,I 1 ! AVI) HFFEC'l s \ ! it.AllfciHT and a piece of felt or cloth, about 11 in. does not apparently possess the merit of being 

EXI U'DEK FOR DOORS. wide, tacked along the bottom edge of the perfectly original—of thus making, at a short 

BY H niNOK. door, allowing it to hang below the door notice, very attractive advertising tablets is 

about ^ in. Now close the door, and, if it is eb nple enough. The following exhibits the 

in its right position, it will pinch up tight nature ai) d formation of the cement and the 

against the oak, and be perfectly air-ti^ht. J?u tllod °*. ^ st ,°, n l ns tbe * etters . on tbe g laas - 

A i.r. house doors are so fitted as to admit The strip of oak should be stained or painted Phe ,, cement ltself l ? of white lead, with 

bc'mg opened without rubbing on the floor, to match the floor, and screwed down with j“ a i; 

to he planed off to allow them to pass freely taken up in warm weather. If it is a stone be W on L glass mth^knife'andthrSter! 
o\et a carpet or linoleum. Such being the floor or step, holes must be drilled m it with etc., must then he pressed firmly in its place! 

t.a>o, we may expect the door, when closed, a small iron chisel, and plugs of wood put The glass should be perfectly dry and clean 

to have & space under, through which the in to receive the screws* Fig. 2 shows a before any attempt is made to put on the letters, 
tm; comes freely. In tlie in miner months draught excluder in position* All super fiuous cement that appears round the 

this is all right, and hoi jis to ventilate the edge of the letter after pressure must be removed 

rooms ; but in winter time it is another ._ f -- | with a piece of wood cut to a point, and the 

tiling altogether. Most of us have ex- whole must fin ally he cleaned with d ry p luster of 

perienced the fact when in a nicely heated m rp rrnu? <ta rnnn TirTMnc ^ a f is rubbed on with a brush - Mr * Brindley 

room, and, upon the door being closed VU UULUL 1U WUUU claims to make elegant and correctly shaped 

to make the room more comfortable, we ,. B “ *- letters in a great variety of size and form at a 

h'lVP still hppn nhillf.fi fil.nnt Hio nnrl * Fafentees , and dealers generdUy are fe- low price ; but for prices and particulars readers 

‘ e Dt,en uuuetl aU0Ut Ult teet Jncl qnnted to send iwtptausn, bill*, etc., o/tuir special;, of Work must apply to tho maker, who will 

Editor of WottK for notice in “ Our Guide to Good reti[ ^y these On receipt of a stamped 

Things," it is desirable that specimens should besmi envelope* Mr, Brindley 13 also making a spe- 

for examination and testing in all mses iDJten £fci$ can be ciality of window name-plates, and speaks of 

S St *»“*“ <* tti! “f. of article that he 

understood that everything ivhieh is noticut, u noticed manufactures, believing that there are numbers 
on its merits and that , as it is in the power of any- of people who would like what he terms a chaste 
one tuho has a useful article for sale to obtain mention and attractive display of their name and business 

turfices given partake in no way of the 'nature of odver^]’^ rom windows of the ordinary dwelling-house. 

tisemetitiu I The other class of article to which reference is 

made is manufactured for cabinets, carriages, 
perambulators, cycles, etc. He also supplies 
alphabets for pigeon-holes, and labels for music 
drawers—such as “ Piano/' “ Sacred/ 1 “ Dance, 
etc.—which have been mentioned before now in 
Work as necessary for the proper completion of 
musical and literary cabinet work* 


Introduction* Making and Fixing, Etc. 
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Fig. 1. —Transverse Section of Oak Strip 
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74.—Electrical Novelties, Electric 

J E\V elle R Y 
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Messrs* Catiicart, Fetd, & Radford, electrical 

engineers, send for inspection eight useful illus¬ 
trated shoots of novelties in electrical instruments 
and appliances. This firm has been well known 

for several years as the makers of pocket batteries 
and accumulators, made of ebonite, and fitted 
with lithanode plates* These batteries have 
been much used for supplying current to small 
electric lumps on tho stage and elsewhere in 
situations where portable electric lights 
desired* In the repair of powder magazines, 
gaa retorts, and steam boiler*, these portable 
electric lamps arc a boon. Body belts, to con¬ 
tain curved ebonite cells 
workmen, who cun then freely 

with the electric light in their hats* These belts Wednesdays from seven till nine. Arrangements 
are sold at the low price of 7s* 6d. each* The have been made by which ladies are permitted to 
firm also supply portable table electric lights attend, and prizes are offered by the Company, 
and bull's-eye electric lights, from 15 s* to six Particulars may be obtained from the Carpenters’ 
guineas complete. They also make a speciality Company, London Wall, or of the Secretary at 
of electric jewellery, made up in the form of King's College* 31 In thus seeking to give an 
pretty scarf pins and hair ornaments in silver impetus to the acquirement of wood carving, 
and tortoiseshell set with brilliants, at prices one of the most attractive of all the various 
varying from Us. to 25s. branches of wood-working, the Carpenters' Com¬ 

pany are doing their best to carry out a work 
that especially belongs to them, and iu associating 
themselves with King's College in the task, they 
is tlie draught ■ ^ CS8TS * ^ 0n ?T Allies & Co. have just pub- I are moving in the right direction, for there must 

coming through the space between the door I / shed S T C tbilty or f «tr sheets of furniture be many among the senior and junior pupils 

Eitid floor A timnlA Pv-inrlmont ...ill „„„ designs for the use of art workers in wood, there who will he led to take advantage of the 
make this nnmivnt- ir! «|f if „ **, * i nce For information respecting prices, etc., and classes, and so engage in an occupation which 
. ‘ i j i i n ' , , ni /v ‘ 1 OI a list of subjects included in the sheets already will be a relief to their more serious studies, and 

. ] .1 is ii-hted and held at the bottom Of published, our readers must be referred to the perhaps lead up to a further acquaintance with 

till: aoor the force ol air will, m many cases, publishers, whose address will be found in the wood-working, which cannot fail to be of utility 
extinguish the Jig] lt. This can easily be , advertising pages of Work, The drawings | to them in. after life. Tub Editor. 

obviated by making draught excluders, and arc boldly done, and treated in a broad and 
fixing them to our doors. The whole opera- vigorous manner, but the designs themselves, 
tion is so simple and the requirements so however well calculated they may be to suit 
small that almost anyone who possesses continental tastes, are too elaborate in orna- 
a taste for mechanics can make and fix 1,11Bntation to me(jt the requirements and desire 

t] K . m of English makers and buyers of furniture. 

Maling and Fixing.-Vvowr? a piece of ^designs comprise a largo variety of articles 

i ‘ L V s tlnck, 2 a in* broad, the massive sideboard and drawlog-room buffet* 

length to be detennined by tlie width of 

tlie door casing (or frame)* This must be 

rounded up till the end appears like Fig. 1, 
feathering it off on tlie edges to nothin^ 
nml rising gradually to the whole thickness* 
l his should fit in tight (in the length) 
between the door-casing (or posts), the door 
e.mod, and the strip of oak gently tapped 
u into its place under the door till its edge 
just fills up the space between the door and 
floor* The door should 




77. 


Classes for Wood Carving* 


I am requested to call attention in “ Our 
Guide to Good Things and in doing this I 
have considerable pleasure—to the fact that 
“The Worshipful Company of Carpenters, in 
conjunction with the Council of King's College, 
have established at that college wood-car ring 
classes* The day classes are held on Monday, 
by tbe Wednesday, and Friday afternoons from two 
about till five, and the evening classes on Mondays and 
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Fig. 2*—Door with Draught Excluder at Bottom* 


75.—Sheets of Furniture Designs 


legs* The cause of this 


SUGGESTIONS FOR WORKERS AND 

HINTS TO INVENTORS* 


A Substitute for Platinum* -“Amongst the 
things really wanted by the manufacturing- 
world is a substitute for platinum, which at 
present is found to be the only metal which will 
furnish wire suitable for connecting the carbons 
Mr. James E* Brindley has submitted to me 1 of electric lamps to the current wires, 
specimens of hia Nonpareil enamel letters, figures, all other known metals, it contracts or expands 
trade marks, etc*, for fixing to windows, show- under the influence of heat in exactly the same 
cases, glass door fanlights, and for fasciae, signs, ratio as glass, and can, therefore, be embedded in 

door-plates, and general advertising purposes* The the bulb necks without danger, Ct is quite 

letters and ornamental adjuncts—-in the form of possible that some of the Japanese metal alloys, 
rules, coiner-pieces, borderings, etc.—appear to which are trade secrets m the far East, may 
be very much like opaque glass, cemented on to possess similar properties; and the matter is, at 

now be opened, I plates of clear glass* The method—although it | least, worth inquiry* 


76,—Nonpareil Enamel Letters, 
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Cr eTset Bat.—W. S. (Sorthampton) writes screw attached, in the inner porous cell, and then 
Will you please put this in Work! as I think it charge the Jatter with water, slighLIy acnmiuicu 
very important that a misleading answer to any with sulphuric acid* The zinc must.not be allowed 
person or subject should, if possible, be put right, to touch the sides of the porous cell hut should be 
The answer about which I arn writing appeared in suspended in the solution by means of a couple of 
in consequence of the or eat p r ess ure upon the I 75 0 f the present volume* under the beading of pieces of copper wire passed lb rough holes drilled 
“ Shop t+ columns of Work, contributors are r Crlcket Bat.'—No Name. J* W* H. says: "dele- crosswise at the top of the zi no* Fur the outer cell 
requested to be brief and concise in all future braied makers use pieces of whalebone halfway make a saturated solution of sulphate of copper. 
Questions and replies, up tae handle, and one-third down the bat/ Let by dissolving the pure crystals in warm water until 

In answering any ot the - Questions submitted to Com- me say that whalebone is not finished oft'halfway it refuses to dissolve any more, ami ns noon as H ha-H 

*pondmtir <* in referring to anythin# that has appeared up the handle, but goes nght through the same. become cool pour the solid ion 111 o the Outer cell 
in “ Skon “ writer* are requested to re for to the number Again, he says: Some make handles of lance- and add i oz. of sulphuric acid to each quart ol 
and ixwof numbtr of Wouk in which the subject under wood and some of willow/ Has he lost faith in liquid. A piece of perforated copper, cut to a suit- 

cmJXmtion avueared, and to give the heading of the cane, or is it too much trouble to make it up into able form, should now be suspended at the upper 

miuoravh to which reference is made, and the initials handles? He may introduce any article he likes part ot the outer cell, on which to support fresh 

antltiace of residence, or the nom-dt-vlume, of the writer into handles; but there is nothing yet to stand the crystals of sulphate of copper to compensate for the 

Ph. it'/wia the owyttiQii has been asked or to whom a reply I we&r and tear as cane. It holds into the splice ooppei deposited on the mould, and thus keep the 

has been already given. Answers cannot be given to better, and is so much lighter and stronger, and solution at a uniform strengMi. If preferred, a 

west ions which do not bear on subjects that fairly come has more spring in it than anything, and resists, if muslin bag filled with the crystals may be sus- 

within Die scope of the Magaxine. made right, the jarring more than anything yet pended in the solution for the same purpose. 

introduced. When makers line up handles with plaster mould is now attached lo Urn end ot apiece 

willow or ash, or any other wood, it is simply to of stout copper wire by twisting the latter securely 

reduce cost of material. Now with respect to the round it, after which the entire surhuic to be copied 

The Copus-Booth “Ideal" Patent Castor,— I sp ij ce . Has J. W. H. ever made a spliced handle is carefully and thoroughly covered wil.U the best 

I must ask the attention of readers of Work for a bat? I say no: and unless he knows what he is plumbago (black lead)* Thus prepared, the free ciul 

few moments to the illustrations of the mode of talking about, I think it. would have been best to of the conducting wire Ubcm at rigid angles in the 

fixing these castors 011 round tables and single chairs d have left it alone : and if ho has got an idea of his form of an L, and the short end is inserted in the 

as shown in my notice of this decidedly “good own he can tell it to tho mil ion but do tell the hole in the binding screw of the zinc* with ihe other 
thing " in page 410 of the current volume, in whieH questioner right. Now, the splice of a bat is not cud of the wire to which the mould is attached 
some of the blocks—the small blocks, I should made as J* w. H. says, aa a V-finnl* but simply as dipping into the copper sohiiimi with in* face 
say—illustrative of the castors, and the way in ' a wedge, cut and fitted properly. I will defy him towards the porous cell. A bright red deposit of 
inch they should be applied, have become mis- 1 or anyone else to make a job of a handle splice copper will soon appear on the end of the conduct- 

placed. I presume it is owing toa misapprehension madein the manner he has shown* He may make mg wire, from which ii gradually spreads over the 

on the part of the printer to a certain extent, but a clear joint back and front* and he may allow the entire surface of the mould* If the copper deposited 

mostly to the fact that the cuts were not whole and to dll up the rest of the joints in the V. It is on the mould appears to be dark. Ihc latter should 

entire as one would naturally suppose them to be* good, again, as it has more tendency in it to be moved further away from the porous cell, as it is 

but were made up by placing the small blocks split the blade than the plain wedge* Again, he a sure indication ot the current being too strong, 
inside the space defined by the circle in Fig* 2 and snys : ‘The inquirer docs not like pins or dowels When the current is weak it gives a pale or crys- 
the trapezium showing single chair in Fig. 3. but he strongly recommends them. Let Ann / It tnlllne deposit, which should he corrected by 

The difference between the right and the wrong clearly proves he has no faith in hia recommended bringing the mould nearer to the porous cell, or by 

splice. The inquirer is right: do not pin on any the addition of a few drops more sulphuric acid in 

account. It Is useless ; aim if made right, does not the inner cell. Whenever ii becomes needful to 

require anything but good joints and glue. If the alter the position of the wire alturbed to the mould, 

querist cares to ask me how to make a cricket bat, it is important to always screw up the tint of the bind- 

if he will send me a stamped address, I will with ing sc re w light again. Iniuiordiuarywuyauclrctro- 

pleasure tell him, as plainly as it is possible to do type sufficiently stout for all general purposes canbe 

*so* and tell him right*''—(Any instructions you may obtained in about twenty-four hours ; bid the action 

wish to give must he given through the medium of can be continued much lunger if desired. Care 

Shop,” and not by private correspondence. —Ed.I should be taken not to remove the mould loo soon, 

otherwise the electrotype may bo accidentally 
damaged. If both sides of I he mould have to be 
deposited upon, it will be requisite lo occasionally 
turn the mould in or tier to secure a uniform deposit* 
as the copper always farms the ihiokest at those 
purls of the mould which are nearest to the porous 
cell. The mould can generally be separated from 
the electrotype by plunging them in hot water for 
a few minutes, afler which ihemeUU is trimmed up, 
polished, or lacquered, according to taste. Should 
any difficulty occur, write again as fully as possible. 
By looking up the Indexes you will find that several 
answers have already appeared in “Shop/ 1 You 
might* with advantage, rrtul ihe articles which 

appeared in Amateur fl w orh\ Nos. 72. 73. 7i* and 
7ti, published at Ud, cadi by Messrs. Wanl, Lack, 
and Co*, Salisbury Square, JC.C. Coin enamelling 
is too difficult a branch of work for an amateur to 
attempt with any hope of success, as the eoiris 
require to be undercut, then Healed with the enamel, 
anu afterwards fired and polished* the colour and 
beauty of the designs being mainly dependent upon 

the manner in which the engraving is executed. 

There are very few really good cnaincllcrs in the 
trade*— C* A. P, 


SHOP: 

A Corner for Those who Want to Talk It. 




nr 


The 


I. -Letters from Correspondents* 
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T estin x Accuracy of Framework.—J. S. (Lon¬ 
don, jVJ writes: 


1 must prole't against J* C* K. 
in his comments, page 427, terming as an ‘erroneous 
plan* the method of testing the accuracy of frame¬ 
work which I and another contributor gave in 
different numbers. I should not have sent the hint 
had I not passed by the one previously given* 
thought, however, tliat.it might be usetul to those 
who do not possess squares, compasses, etc., and 
not particularly for wood*workers. J* (J. K* is, of 
course* right in his other remarks—at least, I 
cannot answer fur the Egyptians, as I never knew 
them: intelligent, it seems* although no Work 
existed* J* C, K. supposes one side of lbs ‘square 1 
method in putting on “Ideal" Patent Castors will be to be 5 in., and the remainder individually 4/* in. 
noted on comparing the illustrations inp. 410, which long. Now, the amateur or professional workman 
e wrong, with those gi ven here, which are right, who ivould cut four rails* each of which should be 
With regard to fixing castors on a round table, it is 4fj in., and yet cut one much longer, is yet to be 
essential that the axes of the castor should* as I found* I will not believe such a flagrant error 
said* “point to a vertical line dropped from the possible. But where four rails are exactly equal, 

or where a frame contains one pair of one length 
and another pair somewhat shorter, it is, by a long 
way, no impossibility that those rails may be mitred 

up apparently correct, and yet be out of the square* 
Naturally, I supposed it would be fully understood 
that outside measurements would be taken in addi¬ 
tion, to diagonal ones ^ which outside measurements, 
although proving the correct length and 
job, would 7io£ prove its right angularity, 
that if I do not stick to originality arid designing, I 
shall get into hot water; but, happily, 1 have 
crawled out tills time/ 1 




I 


Fig. 2 .— Mode of fixing Castors on Eound Table, 
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Geometry: Honours.—J. \V, l\ (Tavistock)* — 
Good books to use in reading fur honours arc : 

Euclid/' Hall Sc Knight; “ lAuric tieeUuns/' Smith* 
Write to Gassell Sc Co. for their catalogue of school 
works. 

Lamp*—J. T. (Bif/fflcsicadeX I am nol aware of 
a lamp being in She market for boiling water which 
burns benzoline* There is one which is used by 
plumbers, which forms a blowpipe lamp, using 
benzoline; but an ordinary methylaled spirit, lamp 
would bo much mure sail able, and three table- 
spoonfuls won hi cerlainly suffice <0 boil a pint OL' 
water in three minutes.—O. HL \V. 




width of a 

It seems 


IL—Questions Answered by Editor and Staff* 


g and Mounting Tiger Slcln,—T iger. 
being able to see what the present 
state of the skin may be, it !■$ hard to gi ve exact 
directions as to your method of procedure, If it has 
only been roughly taken off and cured* I should 
say damp it by rolling in damp cloths; stretch it 
tightly, hair down wards, carefully remove any 
lumps of fat* flesh, etc., with a knife, and then rub 
it down with pumice atone and powdered chalk. 
The chalk takes out the dirt, grease, etc. A skin 

Mode of fixing Cast ore on Single Chairs ma ? be softened by rubbing only. The softness so 

much admired lo certain skins brought from South 

Africa is said to be produced solely by long and 
patient rubbing between the hands of imu ve women. 
But such substances as yolk of egg, oil, etc., worked 
into the pores, assist in giving pliancy. The kid 
skins of which gloves are made is softened with 
yolk of egg, and then rubbed backwards and for¬ 
wards over the edge of a blunt semi-circular knife* 

As regards mounting, no lady who is clever with 
scissor* and needle need find much difficulty. A 
thin crimson cloth, cut in scollops with the scissors, 
is generally used to surround the skin. For lining, 
a less show y malarial suffices.—M. M. 


Softenin 

Without 


Aquarium, — G. A. G. — As your aquarium 
measures 18 in. by 9 in** and u, t presume, of a pro¬ 
portionate depth* it is 1 (Hi small to ad mil of an effec¬ 
tive self-acting fountain being instTlrd in it. You 
should have provided for Ihe fountain before 
making the. aquarium. You run, however, get over 
the difficulty by making a slnnd for the aquarium 
upon the lines of it fountain fully described in 

No. dOof Work* and connecting 1 lie jet pipe, screw- 

plug, and the main pipe to ihe inside of your 
aquarium at similar points 10 those which they oc¬ 
cupy in the diagram* covering 1 hem with rock-work. 
The only difierenee in practice will be that your 
aquarium will form the top I asm instead of the 
open one shown m the diagrann Make the tanks 
to any dimensions you like* 

FonntaiiL—F ountain*- 

has not reached me. 
fountain, but failed to makt 

three-quarters of an hniir. 1 

yping*~-G. D* {Lewisham }.—Assuming very fair time. Should you desire to make it play 
that the work to be copied Is smalt* you will find lunger, you have only Lu make the vessels larger, 
the single cell process the most suitable for your With reference to furnishing you with a design for 
purpose. Into a glass or earthenware vessel of a combination fountain and fern-case* I shall ho 
about a gallon capacity place a white, close-grained happy to do so upon learning some particulars as to 
porous cell, of about 3 In* diameter, and just a trifle size, material* and the position it is intended to 
taller than the outer stoneware jar. Next place an occupy ; also whether a plain or &n elaborate design 
amalgamated zinc rod or cylinder, with a binding is wanted.— C. M* \VY 


rig. 3, 


entre of thetabSe 


In F >g, 3 u the axes of the front 
castors arc parallel to the edge of the front of the 

chair, and the axes of l hose behind are at an angle 
of ii>\ or thereabouts* with it," For the proper way 
under all circumstances, and for various kinds of 
furniture* r> course must be had to Mr. Copus's 
prospectus and price list.— Ed* 


t\ At. \\. 


Lamp Explosions*—H. O* N* {Islington) writes : 
— U I observe in notes as to wants in Inventors' 
columns in Work thut hitherto there has been no 
safety purallln lamp invented* 1 am inclined to 
think that if lamps were made in the same way as 
the paraffin stoves—that is* with un extra stopper 
with a email hole in it for the gas generated by heat 

to escape —there would he no explosions, for I have 
never heard of a Hfovc exploding* I have pointed 
this out to several lamp makers, but no one has 
adopted it yet. and I have tou many irons in the 
fire to patent the idea myself, 


Your sketch of fountain 

Yon say that you made a 

i 1 it play more Ilian 
should consider Umt a 


El eo trot 
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Saw Blade. I'vmko could get a piece of band price. 1 would advise you to write to him. George smoothly polished and varnished, Tn the cent re of 

‘*aw from [lie following agents and makers, which Koyle, Lovell’s Court, Paternoster Row, London, this disc fix a brass rod 4 in. in length with a hook 

would .-mil his purpose by punching a hole in cadi also supplies ttflem*—G. C*- turned on the inside end, and a round brass knob 

, to and II, Ray Street, T«Ifinhrme_T Ti M infn^ on the outside end. Bang a piece of brass chain to 

M.fe*. Anhlct. 35 , Curtain Hoad, Lon- a&SdyLl.^rivea LemSl t S j«et tollch the bottom of the .i a r* Tlie brass rod 

v„„ a» „« «js ki n a ot 1 gas* sr “rnssts ! • mv? 

_ ^ IJW . > Vn , nfommtion through fehop, as others are content p iece of glass, on which haS been placed a sheet of 

Exhibition, — R, 0. {Eltrinh —No | io do.—W, D, tinfoil. Connect 

Selling a Patont,—W. J, {Heaton, Newcastle- I the secoudary wire, and connect the knob of the 
on-Tune), — An invention for which provisional jar to the discharger. Work the coil in the usual 

protection only has been obtained is not a Patent, manner, passing sparks between the points of the 

imd cannot be sold as such, there being no property discharger; but do not allow these to touch each 

to sell until the Patent is sealed. A man may sell I other,—G. E, B. 

Ins invention under these circumstances, covenant¬ 
ing ro complete and assign the Patent when granted, 
if lie can get parties to agree to such an arrange¬ 
ment. We have often carried out business of this 
kind; but, as a rule, it is not generally done, nor 

is it advisable to make such arrangements. It 

, , , , . , ...... may, in some eases, be both advisable and ad- 

wtll then, by searching them, be aware ot all Hint 1 vantageous to both parties to do eo, but this will 

Uaa been ih mo in ihw direction, am be able to mdi- 1 depend on circumstances. By law, a Patent is only 

cate to the publishers what articles you require. ■ <r ran tgd to the true and first inventor; therefore. 

The Indexes may be obtained through any book- j n strict law, any person whose name is added to 
seller or newsagent, and the cost no more than LL i that of the inventor, but who has not invented any- 

each. i thing in the matter, will at once invalidate the 

Carpenter's Shop.-F* IT. B. (Forest GateX— Patent! What is the object to be gained by doing 

Your application is devoid of any particulars Uiat what our correspondent seems to wish, judging 

would enable anyone to answer if. How eoukl any- from the nature of his Query? The proper thing to 

one tell von “howto lit up a carpenter’s place, be done in the case is for the real inventor to apply 

where to pill the tools and shelves, etc.,” when all 1 in Ins own name for the grant of a Patent for his 
the information von vouchsafe with regard 10 the \ in volition, and when obtained, he can then sell and 
place is : “ The shop is oblong shape l mean the : assign his rights as he seems to desire, or make any 
place 1 work in . 1 scud a plan, with dimensions, ; oilier suitable or desired arrangement, there being 
eU\, and showing where the door and w indows \ then a property to be dealt with.—C. E. 
are* Writers can no more give practical directions 
that would be of any real value to you than the 
Israelites could make bricks in Egypt without 
straw. 




t>ml: V. 1* MtnihtngCi 1 , 

London, K.l\ ; Messrs, 

Shtsfiichl; 
don, K.U.; 
price of saw, 
in.. ;kL per loot, 
handle* you want to fasten. 1 should say to fasten 
with a good rivet would be the proper way to fasten 

them firmly,—A. 1L 


Work 

Work ‘ Exhibition will be held for 1S9L-92. 




the tinfoil with one terminal of 
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Standing Hammock —F* H. B. (Forest Gate), 
What do you mean by a "standing hammock r* 

Hammocks are always siting, and must be so from 

their construction. There is an article entitled 
How to Net a Garden Hammock ,f in YoL II 
p. Vl"\ otherwise No. Til It is impossible to answer 

any i|ncstion in the number that appears in the 

week following its reception. 

Flower Stand.—F, IL B* {Horest fftrfek—Iiuy 
flic Indexes 10 Yols* I, ami II. of Wokk, ami you 


Electric Engine.—J, M. (Livet pool ).—Electrie 
engines made in imitation of steam engines rarely 
'work in a satisfactory manner. If you wish to 
work your model lift with a small engine made in 
imitation of a steam engine, but driven by elec¬ 
tricity, do so in the following manner: Make or 

get a model steam engine. Also make or get a 

smalt electro-motor, and conceal it under or at the 
back of your model lift. From the motor convey 
a fine gut band to the driving-shaft of the engine, 
and work the engine with this, A model electro¬ 
motor suitable to this purpose was described in 
No, 109, p, 71, Yol, III., of Work. The motor may 
be made to work the driving gear of jour lift direct* 

if you do not wish to show the engine. The battery 
of three or four pint bichromate cells may be at 
some distance from the motor, the current being 

conveyed by No, IS wire. The speed will be high, 
but yon can pull this down by suitably reducing 
^pulleys or wheels* The motor will pull the lift up, 
but it will fall by its own weight when the current 
is switched off, so should bo provided with a brake 
to ease the descent,— GL E. B, 


1 ■ 




Bookbinding,— Amateur,— I am pleased that 
you have been able to bind books from Ehe mstruc- Dry Battery, 

lions given in Work. I am astonished that you makers of dry batteries either patent them, and 
want to know what a press-pin is, particularly so, thus protect themselves against imitation, or keep 
Cost of Patents,—Youxo Chips.—U nder the I seeing that you say you have a press, etc. A press- the process and proportions a dead secret. On 
provisions ol the New Patent Act of 1SS3, the pin simply an iron rod about the length of an i p* 97, . Vol. II.* of Work, in reply to G* A. B.(Ascot), 

Government fees or stamps on applying for the ordinary kitchen poker, for putting into the holes ' have given instructions on making a dry battery ; 

grant of a Patent for an invention is a stamp im- at the ends of the screws, and is used us a lever for and in several other parts of Vols. Land U. you 

pressed—of £1— on the application form, in reply to tightening up the press. A description of the will find information respecting the Gassner dry 
which, if accepted, the provisional protection is ] process of making one is superfluous. If you have battery. This is all I can tell you about them, I 

granted, which lusts nine months, at. or before the p not one, you could use the poker with advantage, cannot give yon the “exact quantities of materials 
end of which term a complete, specification, draw- Pressing boards are smootn wooden boards for used in dry batteries.—G. JL B. 
ings, etc., must, be tiled, and this specification has putting between books while in the press. Back- Materials for Coils.— Expectant* — Ebonite 
to bear three impressed stamps of £1 each ; and j n g boards are long, narrow strips of hard wood platinum and other material used in the con 
when the documents are accepted, the Patent i with the top edge bevelled, and are put along the ^ruction of coils, can be obtained from any dealer 

issues. These stamps, however, have nothing to back of the book during the operation of backing, in elecMca! instruments. Among those known to 

do with the cost of prepar ing the documents, draw- These things are fully explained in the articles on me arc Messrs. King, Mendham & Co., Narrow 
mgs, etc., required by the law prior to the grant of ibis subject. Rolls, lillets. and pallets aro finish ers* wine Street, Bristol; Mr. Bottone, Walling ton, 
the Patent, which will vary according to the tools made of brass, with a pattern cut upon the Surrey - Mr* G* Bowron, 93, Praed Street, London, 
amount of work required to be done, and the skill. face of them, and arc used for the ornamental ! . "Messrs. Bonney A Co., 19, Avenue Road, 

ability, and experience employed in the perform- work. Read the articles over again, and you will Lewisham; and Messrs* F* C. Allsop & Co*. 105, 
ance. This kind oi 1 work cannot be successfully get full particulars of all these* Your lathe and Queen Victoria Street, London* E.C, Sheet ebonite 
carried out by ignorant and inexperienced in- j carpenters’tools will be of little use in the manu- f 0r co i\ ends and discs costs about 5s. a pound; 
venters, unaided by proper skill and knowledge facture of these articles.—G. C* platinum varies very much an price from week to 

of Patent matters, and it is owing to the persistent nn -p nT1 ™ _ r p /want to week. By writing to one of the dealers mentioned 

l? .ht te n-o r Jnri h Vini,, 1 ,, t * 1 /ifl? ™r*i * would prevent them being sold as perfect ones. ! Silver-plating Tricycle.—B. B. (Bradford).— 

1 i, alltw,m if< h s ‘ l ’ [t 13 surely The tissue is prepared during manufacture; so you The simple silvering pastes you inquire about are 

won a aotne \\ 111 . ^ * would have to set up a paper-maker's plant for this useless for silver-plating the bright-parts of & t ri¬ 

al one* I cannot give instructions for setting up a cycle* Nitrate of silver will not deposit its metal 

paper-makeFe plant—afc least, in this column. I bycontactwithbright stceLnor bysmiply immers- 
know something about this class of machinery, and jjig the steel in a nitrate of silver solution. All 
it you are really going in for it, I could advise ; but pastes containing silver are useless tor plating 
if I was doing it here it would be somewhat of a steel- They can only be used in whitening bright 

free advertisement, which I would rather avoid.— and freshly cleaned- surfaces of copper and of 
Q. c* brass. To silver-plate bright steel, it most be first 

Electric Bell MagneL-T* B. (Liver no ol^-Th* coated/with copper or with 

is to he employed, tlie bobbins must be wound with needed to properly plate tncycteswUl cost abo t 
several layers of fine wire. In No. 12 , Yol, I. t of £159at the lowest estimate.—G* E* B* 

WoHic, on p. 180. you will find a full table of the Battery for Electric Light-H, G. ( London v 

proiKirtionate parts of electric bell magnets* Fora JV* W *).— 1 The Bunsen is, without doubt, the best 
'A in. bell, the bobbins should be 2 m* in length by battery for electric-lighting purposes* It is not 
; in. in diameter* and filled with No- 24 silk-covere 
copper wire. For a 4 in. bell, the bobbins should be 
in. by 1J in*, and filled with No, 22 wire. Fora 
6 in. bell, the bobbins should be 3£ in, by U in.* and 
tilled with either No* 22, IS, or 16 wire, just as may 
be required to balance the battery p 
greater number of turns or layers will 
stronger magnetic pull and tx stronger stroke, it the 
tension of the current is high enough to overcome 
the extra resistance of the additional turns* A 
bobbin will take more layers of a fine than of a 
coarse wire, and the resistance will also be higher. 

-G. EL B. 

Leyden Jar*—T* F* (London, Get 

wide-mouthed glass jar holding from one 

two pints, or a confectionery glass jar. Also get 

sonic good tinfoil and some thin varnish. Rinse the 

Ploughs.—H. u. {Hull yfanew ).—These can be jar with somethin varaish, then coat it withitinfou 
bought in several plarcs, but Mr. McKinnon, to within about I in* of the top* Coat the outstoe in 
Garrick Street, Glasgow, has long been known a similar manner* Get a disc_of hard wood (such as 
jor producing excellent articles at a reasonable mahogany) to fit the mouth of the jar, anti have i 


W. C* IL [Godaiming), — The 




i 


Patenting*—S. F. 1>. (Lewisham ),—'There is no- 
ihing to prevent an inventor preparing and pulling 
in his own documents and making application him- 
H lf personally for the grant of a Patent, if lie 
pleases to do so. Before, however, he attempts lo 
do this) he should ask himself if he understands 
what a Patent is, whnt it is required lo comprise, 
and whul he knows about Patent Law and the 
judicial requirements for a sound and valid Patent* 
If he arrive at t lie conclusion that ho docs not know, 
and has had no experience in stu b matters—as in 
ninety-nine cases out of a hundred it will he found 
the case—it scerns to ns that he should decide 
1 lint it would be a very foolish proceeding cm his 
part, to at tomtit to meddle with maUcrs of which he 
possesses no knowledge or experience, and that, 
therefore, he should at mice place himself in the 

tin mis of a respect aide* skilled, and experienced 
person, capable of carrying out his wishes in a 
proper manlier, or he will quickly find he is adding 
[Hither useless and invalid Raleul. to the already 
\isling mass of such as sire on record. Unless one 
knows exactly what work has to he done in pre¬ 
paring the documents, drawings, etc , for his invert- 
ion* and ascertaining the novelty of it, it is im- 
possible io name an exact price for the coat, tlie 

work and requirements varying so much in each 

case.—(A E* 


It is not 

generally liked, because it gives off nasty poisonous 
fumes of nitrous oxide whilst at work ; hence it. ha^ 
to be placed in an outhouse, and the wires brought 
to the lamps* It gives a strong and almost constant 
current for a period of from six to eight hours, it 
properly set up and used, At the end of each run 
of from six to eight hours it*must be t-aken to pieces 

and cleaned* an . 

clean, Get Nos* L --, - , .. u, 

from Messrs. Cassell & Qc>.)*_and . ^ e _^^ 5^ 

therein 

amalgamate the zincs. Year tour ceus nw« uc 
connected in series—that is* in tandem . zinc of one 

cell to caTbon of next cell, and so on, a wire f 101,1 a 
zino at one end, and another wire from the carbon 
tit the other end of the battery forming the line 

wires to the lamp, Tlie fetn- cells, thm wniiectert. 
will furnish enough current to light* up a b 

5 ctindle-power lamp. The battery niiKbt light two 

such lampB if the lamps were placed side by side. 


s 


*1 


oWcr. A 


ensure a 


must always be put away 

1 ^ of Work (obtainable 


m 


at 




a 


and 3 of Work (o 


Leaking Cocks. - W. ,9. {[fjord).— Our corres- 
pondent does not tell ns what kind of packed cocks 
tie has to do with whether shell-packed, plug- 
jsiuked, or sic row-down washer; but, according to 
his skuemenu they have hegun lo leak very soon, 
if l knew whm kind, or whoso Patent, they are, 
1 mighi lie ablo to give him the required informa¬ 
tion.—C. K* 


ubli 3 bed about the Bunsen battery. They 

all about this battery, and how to 

Your four cells must be 


in p 
tell 


you 
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stains will strike through every coating, 

scraping off all the old coaling with a warn of 

phistcr of Parts and water, and then regime- Nsc 

' ' ' ■ ■ kiln, and slack il 

A little blue or black 


l'ry 


using the snake^atone* it can be easily filled in and 
remedied with litho ink. To make the letters level 
requires a very nice, neat, and patient piece^ of 

work Another method is to take an impression chalk-lime; get it fresh from the 

of the subject in a strong ink, and dust powdered when you intend to use ir ;; . 

‘ - j . colour helps to kill the yellow tint of the lime, but 

it will not affect the staining trouble,“F. )\ 

Plumbago.-H. P. [Ash-next-Sandtcirh ),—Arc 
you not aware that plumbago is the chemical name 
for blackload-oaitie of carbon ? I fai I to understand 

ose you require it for, and what you mean 
by small quantities. However, for l lb, l should 
say, go to the oilman ; for I ewt.* write to Fnrmiloe 
and SSons, Rochester Row, London, who will quote 

you for any such commodities according to your re¬ 
quirements,—F, P, 

Waterproof Covers, — Soot, —Work, No. 73, 
page 340, contains a reply on 41 Waterproofing (‘an- 
vas* ,J which appears to be the receipt you want. If 
you have not that issue, send ltd. lo the publishers, 
and they wilt forward same at oncc.-K. 1 J . 

OalE Graining,—J. £5* {JUrminf/haml—The only 
patterns for practice work that l can personally re¬ 
commend to the student arc those published with 
the Manchester ■ work on graining. These arc some 

of the best English chromo-lithography work that 
lias been produced- and as the original panels were 

executed tor the book by past-musters in ihu art, 
nothing finer can be desired. Write to l.>* St. Ann 
Street, Manchester, and mention WoitK. Inquire 
also, from the same source, us io panels ot real 
woods for learners,—L oniKjN DeCokatok* 

Paint and Dis temper*—M. N. {Rockhampton) 

wants to know what will prevent the salts of ccnidiIs 

coming through paint and distemper. You should 
not fcuve painted the wall just after it had been 
made good, as it had no time to dry, and, as you 
may naturally expect, when you rub a wet article 
over a wet article the latter gets diluted with the 
former, as H lias done in your ease. The wait 
should have been left to dry for about a week ai 
least, and then well sized before being painted. 
You ask me, in your letter, if I can give you a 

K you will repeal 

your question more clearly, and tell me what is 
wrong with your Portland cement, I will only be 
too pleased to try and ans wer your query. \Y* B. 

Exposure for Enlargements.—G + F. CL {Olth 

ham) .—Having made tlic enlarging camera, I Lake 
it for granted from your letter that you are familiar 
with the process of developing, and simply desire 
a few hints about the exposure necessary. This 
varies very much, according to the density of the 

negative, the time of clay, the Intensity ol the 
light, and several other factors; and experience 
alone can guide you in the matter. I give you a 
few notes from a book in which I register par¬ 
ticulars of all my exposures. They may servo to 
give you an idea as to how to proceed. January C: 
thin negative, stop f 10, foggy day; exposure. 35 
minutes; Eastman paper. February LO : ordinary 

stop f 10 , dull day; Eastman paper, 15 

July 12: ordinary negative, stop f2u. 
bright day ; 6 minutes. October 4 : dense negative, 
stop f 20, sunny day; Ilford rapid paper, 2; minutes. 
You wiU thus see that the necessary time varie* 
considerably. Agood plan is to proceed as follows : 
Take an ordinary negative, put it in the camera, 
cut a strip oft' your paper £ in, wide, and place 
it in the dark slide ; pull out the shutter one- 
fourth, expose five minutes, pull out another 
fourth, expose another live minutes, then again 
a fourth more for another live minutes* The 
strip will thus be exposed five, ten, fifteen, and 
twenty minutes in different parts; develop, 
and see winch exposure is nearest perfect, then 
time your enlargement accordingly. Avoid let - 
ting the sun slime on your negative when en¬ 
larging. I generally choose a dull day, as X find 
the results, with long exposures, to be much more 
satisfactory. In the matter of papers tastes differ, 
but I think you will bo quite satisfied with either 

or Ilford rapid, X prefer the former, 

G. LE R* 


If the lamp or lamps do not light when connected 

to ihe battery, the voltage of the lamp is too hiph, 
and more cells are required to overcome its resist¬ 
ance.—G- E. B. 

Small Horizontal Engine.—C- F. {Eastbourne), I mm-a^bfeoveT it, so'"that it becomes slightly 
—You ask advice as to making a small horizontal sticky if held before a fire or allowed to remain in 

engine, and that is exactly what I am trying to any damp place. This now being placed over a 

give in Work; I suppose, therefore, you have only damp atone, the gum my surface—and, consequently, 

just begun to lake it in. Get Nos- 106, 110, LA, the design or lettering—will be transferred to the 

and 131; the articles are also continued in the pre- stone. This should now be allowed to dry, and 
sent number. You will see In No. 121 the size of then the stone covered all over with litho or any 
the fly-wheel. The castings for this engine wid greasy ink, and if the stone is washed in the 
shortly be advertised. You can buy second hand ordinary way the lettering wi 11 stand out white on 
engines by advertisement; in the Exchange and stone, as the gum will protect the stone from 

Marti or the EnfjUsh Mechanic, or at Caplatzi s t i nk wherever the design comes. These are 

Chenies Street, Tottenham Court Road, London. on iy ^ vo 0U £ 0 f gevera i methods for reverse trans- 
The boiler may be 2 ft. 6 in. high and 1 ft. 3 m . ferring without the artist's assistance, several 
diameter, and have a cross tube in the furnace, others being equally good; but I have only given 
This will be a one-horse boiler.—JL A. M. th e above so as ^not to confuse you in starling. It 

CoDal Varnish.-F. T. (Liverpool).— To make would be a good plan for you to try both and see 
eo pal varnish appears to be the height of many an which vou prefer but in either case you must be 
amateur painter's ambition, judging by the queries particularly careful to see that the edges Of the 
for ingredients received, We have repeatedly fetters are clean and neat. Should you, however, 
stated that the novice has not the faintest chance of find any difficulty in working, write again, and let 
making it ■successfully. F. T. wants to know the I me know where your trouble lies—A. J. A. 

probable cost of making a gallon. Here are a few i zinc Plates for Lithography.— Litho. 
items : the value of several domestic pots and plates may be purchased ready grained for the 
pans, of the lo^a of his peace of mini bis wites biographer's use at any of the dealers in litho- 
respect and patience, a quantity of good oil tarpon- £ mp £ic materials. But, presuming you have only 
tine, copal gum, etc., and perhaps the cost of putting bought the plain zinc, and wish to prepare it your- 
out a tire right up the kitchen Hue. varnish is self os your question seems to imply, you would 
made according to the purpose it is intended to be procee d i n the following manner: After the zinc 
used for. Prices range from 6 s. to 36s, per gallon, been roUed at the dealer's, it must be out 

,od there is now so much competition amongst into aise9 stable to the subject in hand, and care 
large manufacturers, that even were it a simple wU1 have to be taken to see that it is level and 
rhing to undertake, copal varnish could not be of eqaa j thickness all over. Should the plate be 
made on the kitchen stove nearly so cheaply as it required to be constantly in use—that is, as soon as 
can be bought.—I l I . one subject is finished the plate is required to be re- 

Litho Transfer Paper.—W, G. ( Blackburn )„ grained ready for another—it is advisable to choose 

-Transfer paper is so commonly used now, and is one thicker than it the one subject is to be drawn 
so easily obtainable from any dealer in lithographic and kept on the plate, to allow for the wear in pre- 
materials, that it is seldom, if ever, necessary for paration* The zinc never being quite free from 
uyone to make it for themselves. By the way that oxide, dust, etc,, when first bought, it is necessar 
you word your question, X do not quite understand that all such foreign substances should be scrap 
whether you want a receipt for making the paper off with a sharp scraper, which should be used 
iiself, or whether you wish to know the mode of an acute angle with the zinc, so as not to dig holes 
proceeding to work in transferring from stone to into it. The next process is to treat it like a litho 
*tone, or from plate to stone, as the same paper stone by smoothing it with pumice-stone {vide p. 16, 
may be used in cither case ; but I will give a couple No. 105, Vol. XXL, of Wohk). But where ziuc ditTers 

of the most general receipts for making the transfer from stone is, that every kind of work must be 

paper. Should the paper be required to be trans- drawnonagrained 5 urface.no matter how fine it 

verred to a warm stone, mix a size strong enough to may be- It is, therefore, necessary that the zinc 

be quite firm when cold, by boiling either parch- should be grained ; this gives it that dull, rough 

ment cuttings, glue, gelatine, or isinglass, etc* A appearance that you mention and point out in your 

cod coating or medium to be used with this is sample (No, 1). The zinc must be grained in exactly 

cither plaster of Paris, flake white, or chalk, etc., the same manner as stone* only using a zinc muller 

flake while being, perhaps, the beat; this should be instead of a stone one, After the plate 

mixed smooth with water. Then warm the size* and well rinsed with warm water, it should be 

and pour the mixture into it, after which strain dried quickly, to prevent the water corroding the 

Through a sieve or piece of muslin, but only expe- zinc. The finest grain may be given to the plate 

Hence will show how much white it is necessary to for pen work* and, naturally, a coarser one will be 

put to any; certain quantity of size* A largo flat required for chalk work* These are the general 

cameFs-hair brush should be used to put the coat- principles for preparing zinc plates for lithographic 

ing on the paper, and any kind of paper may be purposes; to enter more into detail would be to 

used, such as ordinary drawing-paper* or very thin | take up too much of the valuable space of “Shop, 1 ' 

paper if the drawing to be transferred is very fine, in specimen 2 , the colour und surface arc obtained 

Should the paper be required to be transferred to a by coating the zinc with a solution composed by 

cold stone* it is better to use starch in place of the grinding lithographic stone down to a flue powder* 

size, and mix it with glue. The more adhesive the makiug it into a pulp with water* and then laying 

aper is required to be, the more common should it on the zinc, which gives it a surface like stone, 

e the kind of glue used. There arc excellent papers and which, it is needless to say, can be, therefore* 

for transferring good chalk work; but as these are either polished or grained, and may be used in the 

more expensive, they are not so generally used as same manner as a litho stone. A firm in Leipzig 

the following. The ordinary Scotch re-transfer hold the patent for this kind of plate with a litho 

paper is so well known that the receipt hardly bears stone coating. It would, therefore, be advisable to 

repeating : but as every day brings fresh workers apply to them or their agents if you wish to obtain 
to the Held of lithography, someone may be bene- them —A. J. A 

myarawsE issussa idTSs"vurlis? 

MIS* *!£?, Id SStour3£K?tJ SSmSmSSSfi SSS&Stk&SSS 

SSSS Ss 

v-oiourIt, oy auumg a ncue gamboge or vermilion, 6 a Ann Qtrant Mflnnh^pr _T,n\’nAW itnu 

etc,, which, when applied to the paper, enables the Manchester, lqindon ueooratok. 

artist to easily distinguish the right side from the ’ Enamel. Charles. 
wrong. This applies equally well to the above 
receipts* and any kind of transfers can be taken 
from this paper, cither from stone to stone or from 
plate to stonc* Should you wish to know how to 
proceed in transferring from plate to stone* I shall 
be pleased, with Uie Editor s permission* to answer 

t his* or any other question relating to artistic lithO’ 

"rapliy, in “Shop.'— A. J. A. 
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Kastman's 

although a trifle dearer. 

Flush for Frames_ Plush Frame—A n article 

on plush-covered frames is in the hands of the 
Editor, and if it has not appeared ere you see this, 
it will do so shortly.—IX. D. 

Cabinet Maker.—Co unthy Lad. 
appreciate your difficulty in 
experience in making good furniture 
difficult matter to find a so-called cabin el-maker's 
shop in which the things are nuulc fur general sale* 
Wherever you go you will find that all Uio shops in 
which the furniture is sold to the public get the 
bulk of their goods from London, where il is made 
and supplied by wholesale dealers. The actual 
makers there seldom make mure Ihau one class of 
article, and though there are some simps in which 
really good things are made, they are rompuruti vciy 
__ If you could got into otw at them, you might, 
by keeping your eyes open and working hard, learn 
a good deal; but undoubtedly your first plan would 
be to avoid the trade shops, ami get into some 

retail house where 
Although, us I have said, most ol the things are 
bought from outside makers, there are many refill I 
cabinet makers who keep a lew nun for general 
work, and it is in smell u shop that you will gain 
most experience. As such shops are. found all ovci 
Great Britain* or* at any rale. In all lhe larger 
towns, such as Loudon, Biniilnghnin* Liverpool, am 3 
Manchester* you will see fl is quite impossible in 
give you a list ot firms who might he willing to 
engage you, oven wore I able, ofl'-hamh to In 1 nbio lo 
sit down and write one* Ail you van do h lu watch 


I can quite 
acquiring practical 

it is a most 


Why attempt to make 

enamel when bq many reliable brands are on the 
market? A useful bright red can be made by dis¬ 
solving sealIng-wax in methylated spirit* but this is 
only fit for fancy goods not exposed to the weather. 
No ordinary mixture of pigment and varnish can 
be made to answer so well as AspinalFs, for 
instance. Let me advise you to get the back parts 

of Work, and complete your volume, You will 

Reverse Transferring for Lithography, — * iocl ^ a ^ reafc bargain. — F, P, 

T. A. J.—There arc several methods of reverse Fainting*—E. H-—There is no work published 
1 ran sic r ring—to change the black letters of type, dealing solely with the pricing and measure- 

vio. h tu white ones on a black ground—one of ment of painters' and decorators’ work; but 

which is to protect the drawing on the atone, or, any established builders' price-book contains a 

Ut this case, the lettering, with resin* and etch it set of charges such as architects require. When 

until the letters are raised from the level of the consider that wages vary as much as 25 per 

^i one to a degree perceptible to the eye* Then wash ( cent, between different parts of the country, and 
I lie stone, first, with turpentine to remove the Ink* that the condition and required finish have more to 

1 him with clean water, after which paint the stone do with the price of painting than the quantity 

^lid all over with litho ink. When dry* It may be alone, you will gather why such a book could not 

mfli d up In the ordinary way in printing ink, The be compiled. Mensuration should be studied for 

IvlLara fining now raised, it is necessary to level learning how to take quantities.— London Decq- 

v bem th the stone with snako*stone; and the stone Ratoh* 

cun be easily gummed* rolled up* and printed, the Lime Wasb.-G. M, G.-The cause of yourtim- 

R 11111 ll ^. ohL win to on a black ground, ing turning yellow is probably due to the stained 
k an y accident occur to the groundwork in I condition of the surface it ia put upon, and which 




few. 




things arc actually made. 
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5011 r opportunity and make inquiries from your 
follow-work men ; but I. do not think you stand 
much chance of pelting such employment as you 

want where you now a re. I do not know if you 
have joined either of the cabinet-makers 1 trades 
unions. If you are able to, you might find it to your 
ad vantage to do so. though I fear, from what you 
say of yourself, that you would hardly be eligible, 
I am not at all surprised to hear that you have 

found the articles in Work to which you allude 
of use to you. Yon will tied more practical in for¬ 
mat ion in its pages than in any other periodical.— 

D. Lb 


Positives on Dry Plates, — Amateur P, — 

Practically, it is not impossible to take such pictures 
on ordinary dry plates. The method used is the Equip 8? PRflF, AyrtUTI* mb Richard Vi'ORMtLL,D.$c.»M.A. 

1 J|™* : p ltf *w ®5 The Dyeing of Textile Fabrics. By Pror. j. j. 

fciretype plates t and the development by means of hummel 1 rc.s. with Numerous Diagrams, Seventh 1 Luu~ 

an acid solution of iron sulphate. Of course, 
positives may he made on Ilford plates as trans¬ 
parencies ; but emulsion processes are unsuitable 
for the display of images by reflected light, which 
is a matter of necessity in the work alluded to. 

Bookbinding.— H. W, (Helston ).—Articles on 
bookbinding appeared in Nos, 6, 9 t 57 T 61, 65, 69, 

72, 75» 80, and 85; and queries relative to the articles 
are answered in Shop" in Nos. li t 16,17 t IS, 32, 38, 

45,46, and 50, 

Registration of Designs, — S. A, C»—It is 
possible that some papers 011 this subject, which 
may be useful to you, will shortly appear in 
W ork. 


sand-' S$- 


Steel and Iron, By William He k hy Cpeenwood, 

F.C.S., etc. With #7 Diagrams from Original Work¬ 

ing Drawings. Fifth Edition. 5^ 

Spinning Woollen and Worsted* By W. S, 

MCLAREN, Worsted Spinier. With Dia¬ 

grams, Second Edition. 4s. 6d. 

Cutting Tools. . 

Folding Plates and 51 

Practical Mechanics, By Prof. J, Perky, M.E. 

With Numerous Illustrations. Third Edition. 3 s. 6d_ 

Design in Textile Fabrics. By T. k. Ashen hurst. 

With 10 Coloured Flat us and 106 Diagrams. Third Edition. 45,6d, 

Watch and Clock Making, By D. Glasgow, Vice- 

President, British HorvNlogkaJ Institute, Second Edition, 4 s. G&, 


By Prof, H, R, Smith. 

Woodcuts. Third Edition. 3 s. 6 d. 


With 


1+ 


Plating Forks*—W. G. (Harrogate ).—For the 
rice 1 mid (303. per dozen) the best quality could not 
e expected. Have they been carefully treated and 
cleaned with fine polishing powder, such as washed 

whiting I or have they been left in vinegar, etc. ? 

Coarse polishing materials will soon fetch 
oil, and so will vinegar and sauces. It will 
tor yon to take them to some respectable silver- 

SOT&SHS 3 &?S£NUS JSSS& 82 T£S 35 !S!KS- 4 ; Sa£Z I 

0S A| r th™ \fi FltlTiff 3 v^lloJht he how I could make a snmlffountain worked by Practical Electricity. By Prof. W. E. AYRTON 

&anWclSSi ll«l° \ ***** e W inei - 1 sh ™ 14 & F.R.S., Assoc. C.E. 

nickel-iaUtS^uloncX.ldd£ wbent heoost wmi?d wholo to stand on a base about a foot square. CaSsell & Company. Lmm®, LudgaU Hill . ZW«, 

be 7s* tkh upwards for the dozen. Nickel has not . Marionette,—C. A. P.(Ealing) writes.-- I should 

the colour of silver, as you can see by looking at the be glad if you could tell me how I could make a 

plated parts of cycles. If you buy other plated marionette* about lo in. to IS m* high, to dance 

goods and want the best, it should be that known those at the Aquarium, on a mmlature stage. 

as E.P.N.S,, which can be translated, English plate Linen Buttons.— VV\ L. (Huyton) asks:—“Will 
nickel silver; but you will have to depend on your anyone kindly give me the names and addresses of 
silversmith, anyhow, so choose a man of established | the best linen button manufacturers I" I 

reputation.—H. & G. 


E 


p ta i i ng 
be best 


Cassell & Company, Limitrd, Lndgate Hill t London*. 


III. —Questions Submitted to Correspondents. 


Price ?s. 6 d* 


Fourth Edition. 


With Numerous 


WORK 

U published at La Bell* Suuvage, Lndg&e Milt, London, t£ 
& o' clock every Wednesday Trtoming* and ihotUd he obtainable every*- 
i ohcre throughout tA* United Kingdom an Friday at the latest 


TEEMS OF SUBSCRIPTION. 


Grooving Cane. 

writes ; 

inform me where I can pro¬ 
cure a tool, and whut kind 
of tool it is I require, to cut a 
groove in cane after the man¬ 
ner shown in section in the 

ram, in 
e cen tre 

of the cane a piece of straight- 
drawn wire? The tool I re¬ 
quire is one that will cut out 
the atrip of cane to enable me 
to lay in the wire, and also 
replace that which 1 cut out." 

Drilling Grindstones. — 

T, A. IX (Royton) writes: — 

I wish to ask if any reader 
of Work can tell me what 
kind of system they have in 
those quarries where they make small grindstones, 
about 1 ft. in diameter and from { in. thick upwards, 
of drilling the holes in the centre? and if they are 
drilled on a machine or by hand? and whether they 
use ordinary drills or diamond-pointed drills? At 
the shoj> I work in they make a machine which is 
fitted with these stones in it to grind small mould¬ 
ing irons for joiners, and they have a square hole in 
them about 1 in. square, and we have to drill them 
out to in. round size. When we have drilled one 
hole in, it makes the drill too small for the next 

It takes all the edge off the drill where the 

We drill them on an 


A* W. W, C Victoria Park) 


3 month?, free by post 
6 months, „ 

12 mouths. 


la s<L 
s&. 3d. 

• I ts. 60 . 

Festal Orders or Post Ofllcs Orders payable jiL the Gfiner 
Post Office, London, to Cassell and Con pas y . Limited. 


Black Varnish for Pins.—J. W* (Kensington), 
—No special machinery is required for these, only 
a few cans with gauze bottoms, and a larger piece 
of gauze in a frame on which to spread the pins for 
draining and drying. The varnish used is what is 
generally called japan, and requires a stove heated 
at a temperature of from 25CF to 300° Fab. These 

japans, of which asphaltuin,, gum amber, and boiled 
oil, form the chief ingredients, requiring from three 
to five hours 1 boiling, and a special knowledge and 
appliances to make satisfactory, are best bought 

ready made from the makers; in fact, large 
japanners seldom make their own. Should you, 
owever, require the proper proportions and in¬ 
gredients, and will write us again, we will gladly 
furnish them. As these japans are thinner when 
hot, it may be necessary to adopt some plan, such 
as a sand bath, to keep them hot when using; and 
as for the purpose you name a brush is useless, it 
will be seen that the better plan would be to put 
the pins in one of the gnutfe-buttom cans, place this 
over a water-tight one, and pour the japan through ; 
drain well, and spread out on the gauze in the 

stove to dry. How much heat is really necessary, 

and how long an exposure is required, can only be 
acquired by actual experience. There are many 
makers of japans and varnishes in your neighbour¬ 
hood to whom you might write* giving full par¬ 
ticulars of your requirements: W. T. Rigsby, 
Trund ley's Road, Deptford, London ; R* P. Rnt- 
teress &, Co., Assembly Place, .Mile End, E. ; C. W. 
Schmidt, Carpenters' Road, Stratford, E.; Meredith 
and Co., 107 and 108, Lionel Street Birmingham.— 

LIFEBOAT, 


i* 


C a n any read er 




■ ■ 
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Terms yoe thi Insertion of Adye.htishmmits in jeaou 

Wjjksly J&sde 


■ £ s. ± 
« 12 0 0 
* f)10 0 

- 3 12 6 

- 1 17 6 

- 10 0 
- 0 10 0 


s accompanying diag 

1 order to place in th 


One Fsge - 
B&lf Page * 
yuarter - 

Eighth nf a Fago 

ODe-Siitfantli of a Pftga- 

tn Column, pot inch 

Small prepaid Advertisements, eueb ae Sit ant Iona Wuinei 
at>d Exchaiitfe. Twenty Words or Ig&p, Ono Shilling, and One 
Penny per Word c*trn if over Twenty. ALL Other Adver¬ 
tisements In 8ale and Exchange Column are charged Otn# 

Shilling per Line (averaging eight wordah 

Prominent Ptfeiitflrw. or a aei i« of interUam, 

by special arrangement* 

*m* AdvertiEements should reach the Office four tee □ 

days in advance of the date of issue. 




Section of Cane— 
A, Cane ; B, Piece 
to he cut out} C, 

Wire. 




SALE AND EXCHANGE. 


Beit's Patent Enamelled Adhesive Water¬ 
proof Advertising Paper Letters and Figures 

in all colours and sizes. Best and cheapest. Liberal terms 
ro agents. Sample sheets, gratis. Factory, ty, Arthur 
Street, London, w,C, H+ R 

Victor Cycle Co., Grimsby, sell Mail-cjtrt Wheels and 
Parts. L6 E 

Wlio’s Lunt ?—Why, the Best Man for Joiners 1 Tools, 
of warranted quality. Send stamp for our Seventh Edition 
Reduced Price List.— Lunt, Tool Merchant, 297, H&ck- 

[13 R 

Mail-Cart wheels and axles. 

fS R 


one. 

stone touches the drill, 

ordinary drilling machine —a vertical one. We 
have had the drills hardened as hard as we could 
get them without breaking them. The stones come 
from the neighbourhood of Rotherham, in York¬ 
shire, and are of a soft nature. I should also like to 
ask if they are done with a machine, what kind it 
is, how it is worked, and by what means^whether | only is. 

Steam, water, or hand—and what kind of drills?" Bournemouth}, too 

Flan of the Heavens.—M. D, C. ( Liverpool ) sS L? dl _ . ^ . T>*++*~ a 

asky ^"Can any reader make a suggestion to Fret, Carving, and Repousse Patterns, 
utilise the plan of the Heavens given with the too of either, full-size is.; 300 fumiu^ D^^ns, is. ,400 
first part of ^The iritory of the Heavens?' My idea snudJ Stencils, is.; 500 Shields, Monograms^Scc,, is., post- 
ig to have a stand with the plan in a frame with & age free.—F, Coulthard, Darlmgton Street, Bath, L 

swivel, to turn it round if required, and to take it The Universal Amateur Exchange. -Ekctn* 

off when not required.” cal, Optical, Mechanical, Chemical, P holographic, etc. 

Established 186 a. Catalogues, 2 d—A Caplatu, Cherues 

Street. Bedford Square. 1 ^ R 

Fretwork.’ —12 inch Steel Frame, Bradawl, Fite, Saws, 

TaVlor's Fret worker ies, 

[it p. 


ney Road, London, K. 


Walker Bros,* Leeds. 


Anti-vibrator. — G. W* C* — The anli-vibrator 
described in Work, page ItlT, Sept. I2th f No. 130. is 

not protected by any patent rights, and can be 
made and sold by anyone.—C yclops. 

Anti-vibrator.—C yclist will he able to get the 
eastings for the anti-vibrator described in Wokk t 
page 107, Sept. 12 th, from II. CUif, Qhl Foundry, 
Leeds Road, Bradford, by sending patterns of same; 
or he could, no doubt, get the anti-vibrator made 
complete by Mr. G. W. 

Dresden, Lough ton, Staffs, The cost of malleable 
iron castings is something under Gd. per lb.— 

Cyclops* 


Lettering and Sign-Writing made Easy.— 

Also full-size diagrams for marking out^ eight alphabets, 

F. COULTHARD, Darlington Street, Bath (late 

Decorators 1 Stencils (6o large sheets)* 


Carr, S3, VilHcrs Hlrcet, 


[1 $• 


IV.—Questions Answered by Correspondents* 

Batli, to Heat.-J. H. (AneMwfcH writ«. in > and desi ns . frce , IS . 3d. 

could raise his bath hi^h enough to get one of Tru- B 7Jtr ^ r i /ia n ^ r r(hnt ^ ved t eT , d 

man's stoves in under It he could heat his water at Picture Moulds,— 15 to 25 per cent. d- 5 - 

any time or to any heat. He would have to raise it | for wholesale list, one stamp. Dents, Importer,, 

“S* "^.“U-SL^O T(L, o™.) ’"otatl.g.e New Tool., 6 d.-Ho., M , K«h«. 

No. 130) about mail-cart hand tea, he can get what and second-hand Gw: and . Ste b « •. . 

beat or would bend them to pattern if a few pairs send <d. for Register to Britan- n* Co., Colchester L7 

mended for bent timber of any kind.-* I si ^ 8 *?^ F-eS 

Adhesive Waterproof Paper Letters sold. L® 5 

Wanted, good second-hand HoltzapfTel Rose Cutting 

QneetionB have been received from the following corroa* Frame Elliptical Cutting Frame, Epicydoidal Cutting 
puudente. Find answers only awnitepace in Shop, upon which F * ^ Voh V. Holtzapffel book ; also 2 Lathes and 

4 n I jfiwraooDTH. E. i South Norwood) j Gkaxt; W F- {Aecct) ; Tools.-Apply, Editor Bntanoia Ca s Kegister. 
Chatham: Esvklops; h. F. M. tJt&mtbunr ): unrxo■! H* IL faiy Best Grey Quality Cushion Tires, i* in. 

■ Flnibiiru}: 1 . & (jramp^toad); Ku *8 im 17s 6 d I of exchajige t 35 S*”Hsmderson, 43, 

first) l C. A. F. (Fiw^rp Fari) j J. 0 . {Bradford}; Rcarsuro^; Camden Passage, Islington, London. 

Ifttoa; J. H. [Bi*hophUl}i E, A. F. fTuitao); F-|(Artxtoif>; Bagatelle Board, red mahogany, folding, superior 

h ' H - ^ OSpOTt -' : W - 1 ,SffltW, T t, 4 . make *7 ft. long, Rod 0 uit f ‘andTr*’ 

’.IMTtovtt); IiTtAUXBRi bridge^ rules, markers, 9 solid ivory balls, lock an<l 

, iEdinhurtfA), F. B. ; J. a Never been used ; price only 52s. 6d. Worth k\ 4®- *ent 

{Netting mil); E. J* B (Dartmouth); { any distance,-Address, Mr. Rolphe, Bloem^ 

R ; R. rkclMuraM ; J. w. <C«m; ^fem Hcu^. Shcphcrd’s Buih, London. [6 S 


Monogram.—E. R. (Bermondsey).^ I am sorry to 
disappoint you, but monograms are costly to 
engrave, and the space they occupy cannot be 
spared. Those already given will furnish you with 
some idea of the method to be adopted in working 

out your own. 
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Exhibitions.— F, G. W. f Krtfcri ng) , -There will 
be no “ Work J1 Exhibition this year, and lam unable 
to toll you in what places local exhibitions arc 
contemplated, as I am without information on the 
subject.. Secretaries of local exhibitions should 
always send early notices to Work, and then 
announcements of them could be made in these 
pages. 

Power to Drive Machine.—I gnorant,— If a 
machine takes? to 8 li,-p. when driven direct, when 
a line shaft is interposed between the two, there 
will he a very slight increase of power required, 
owing to the friction at the journals of this line 
shaft. The distance apart of the pulleys on the 
lino shaft has nothing to do with it, except that, if 
they are far apart, there will have to be more 
bearings outlie Hue shaft, and therefore more fric¬ 
tion : also, if there was only one pulley on the shaft 
which both received and transmitted the power to 
the engine-the engine being on one side and the 
machine on the other—the belts would pull against 

each other ami so relieve the journals of most of 
the friction. The friction will be very small if only 
the shaftings and journals arc properly in line and 
firmly fixed.—F. A. H. 
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V*—Brief Acknowledgments, 
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Vfi 


< ItiKhdum : 3TQUEBHIDGK : 

rif?LE> 


j Barkis ; J. {Smethwick ): w 

LUX ihTHSKBriS; P.R.i 
(Kd i n b ur s?J>: ; A. F, M, 

J. F, (Belfort) 1 Eustace, ... --, - . 

K. C. iQlasi/om ; Mainsail ; W. U. ii&arfiwi, A IF.) 
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